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The Machinery of a Big Telescope. 


BY C. H. 


This title will seem strange to those 
whose conception of a telescope includes 
only a piece of glass at each end of a long 
tube. And a small telescope may be as 
simple as that; but when the tube is nearly 
60 feet long and weighs over 6 tons, as is 
the case with the Yerkes instrument, con- 
siderable machinery-is necesary to move it 
around. Moreover, the instrument must 
be housed, yet in such a manner that the 
objective end can be. pointed to any part 
of the sky. This is Accomplished by hav- 
ing a dome over the instrument, which is 
provided with a slit, closed by a shutter, 
and the whole dome is revolved to allow 
this slit to face any desired point of the 
compass. 

This type of instrument, the equatorial, 
is the largest and heaviest piece of truly 
scientific apparatus extant, They are ex- 
tremely expensive, and consequently are 
not numerous. But America has the two 
largest in the world, and besides them, 


CLAUDY. 


another very famous one, the 26-inch equa- 


torial refractor at Washington, D. C., with 
which the moons of Mars were discovered 
It is of this mstrument that the 
illustrations 


in 1877. 
photographs 
were taken. 

An equatorial telescope is one mounted 
on two axes, one of which is parallel to 
the axis of the earth, and the other at 
right angles to it. By combinations of the 
movements of these two axes, any point 
in the sky may be examined through the 
instrument, The polar axis—the one par- 
allel to that of the earth—is made to ro- 
tate in a reverse direction to the motion 
of the earth, by means of a delicate and 
complicated mechanism, and as the speed 
of rotation is exactly that of the earth, 
the telescope, once pointed at any heavenly 
object, remains pointed at that object in 
spite of the earth’s motion. For as fast as 
the earth carries the telescope tube out of 
line with the heavenly object, by its revo- 


here used as 








lution toward the east, the clockwork mo- 
the 
the two glasses are kept accurately in line 
with the star planet being examined. This 
is the principle of the equatorial, and of 
course the which the 
tube must be of the most exact and deli 
Washington in 
is driven by a weight, 


tor carries it back toward west, and 


mechanism moves 


cate character In the 


strument the motor 
as giving a constant power not subject 
Reference to the two il- 
that the mechanism 


to fluctuations 
lustrations will 
is governed by a peculiar centrifugal gov- 
ernor, invented and applied to telescopic 


show 








26-INCH REFRACTING 





TELESCOPE IN THE 


NAVAL OBSERVATORY, 





WASHINGTON. 
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clock use by Professor Youngs, the famous 
authority on the sun. In addition to this 
a fly-wheel may be seen, bearing at regu- 
lar intervals on its periphery armatures, 
which pass between electric magnets. 
These magnets are to be connected to a 
chronographic clock by the electric cir- 
cuit, so that at certain regular inter- 
vals, say half-seconds, an impulse is 
sent into them, They thus correct ine- 
qualities in the mechanical governor, for 
if the clock is gaining, the sudden mag- 
netic impulse on the armature acts as an 
instantaneous brake; while if the clock 
loses, the impulse acts as an accelerator. 
The mechanical movement is so nearly 
perfect in this instance, however, that the 
electric correction apparatus is not used. 

The heavy shaft which crosses the mech- 
anism diagonally, passes up to the edge 
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MICROMETER EYE-PIECE OF TELESCOPE. 





scopes, in the form of tubes on the outside rectly for one scale, and wishes to move 
of the telescope tube proper, which get it for the other, the one setting must re- 
their images through a series of prisms. main unchanged by the movement. To ef- 


There is one complication in an instru- fect this, an epicyclic chain of gears is in- 
ment of this kind, which the average ob- terposed in the mechanism, working some- 
server would never think of. Inasmuch what on the plan of an automobile differ- 
as both axes are worked by gears, and_ ential, so that when the tube is moved on 
one axis mounted on another, and as in its axle, while it moves the gears, they in 
the nature of things the gears turningthe turn operate the epicyclic chain and com- 
tube itself must pass through the polar municate the movement in a reverse di- 
axis (stationary bearings), any movement fection against the tube. The result is 
of the tube around the axis would, nec- that the tube does not alter its relation 
essarily, alter the position of the tube with to its first setting when being adjusted 
relation to the other axis, For whether for the second setting on the other axle 
the gear turns the tube, or the tube moves It is obvious that observation work 
and turns the gear, an alteration in the must take place in the dark—equally ob- 
relation takes place. But this is very in- vious that lights are necessary to read the 
convenient. If one has the tube set cor- circles. And electric lights of small size 














CLOCK MECHANISM OF TELESCOPE SEEN 
THROUGH DOOR IN PIER. 


of the heavy bearing of the polar axis, 
where it operates a worm, This worm 
engages a worm wheel, seen in the illus- 
tration; but the worm itself is protected 
by a band of brass, to keep out dust and 
grit. 

All such instruments are provided with 
two sets of motions for setting the instru- 
ment—fast and slow. The fast motions 
are in this machine worked by a series of 
gears, with power applied through ropes, 
pulled by the operator. These serve to 
swing the tube on either axis until it is 
approximately in the required position. 
Then the slow-motion handles are 
brought into play (seen at the eye end 
of the tube), and by their use the tube is 
oriented exactly. Both axles are pro- 
vided with coarse scales, for rough set- 
ting and with fine silver scales, with di- DOME-MOVING WHEEL AND ROPE TO SLIDE SHUTTER OPENING. HANDLE CONTROLLING 


a 





visions so small they are read with micro- FLOOR MOVEMENT TO LEFT OF DESK 
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— 
EYE END OF 
COPES USED AS “FINDERS,” 
stud the mechanism; all these can be oper- 
ated from the eye end of the tube. This also 
means endless complication, and several 
so that 
the electric current is not interrupted by 
movements of the tube 


sets of commutators and brushes, 


Sometimes the object to be examined is 
overhead—then the observer is almost be- 
neath the tube, as in the illustration. At 
other times the tube will be nearly hori- 
zontal. 


Now this means either that the 








THE TWO 


AXES ON WHICH 





20-INCH TELESCOPE AT WASHINGTON 


rams 
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SHOWING SMALL ATTACHED TELES- 
FOR READING DISTANT VERNIERS, ETC 
observer must climb up on a ladder to 


look through the telescope, or be elevated 
And so he 


dome 


in some other way. is, for the 
the falls, 
In the illustration show- 


entire floor of rises and 
like an elevator 
ing desk, 
This controls 
works the four hydraulic rams beneath the 
lower the floor. The 
four corners of the floor frame, where the 


are, are all ed shafts 


a horizontal lever is 


} 
tn 


the seen 


e water supply which 


floor, which raise and 


connect with 
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handles, by means of which the slow mo- 
tions are thrown in and out of gear, and 
the tube clamped in position so that it 
cannot be moved except by the clock- 
work, There are dozens of such devices. 
Is it any wonder that the machinery for 
pointing a bit of glass at the sky and 
keeping it in position cost a round $25,- 
000? 

I speak of a bit of glass as if that were 
the least important part of the telescope, 
but the truth of the matter is that the two 
pieces of glass which form the objective 
of this telescope, are valued at more than 
the price of the mounting, and took years 
to make. But the history of lens-making 
is another story, and need not be entered 
into here. 

Those versed in mechanics will doubt- 
less contend that the flexure impossible to 
avoid in heavy machinery, when a great 
weight is swung counterbalanced on the 
end of a shaft, would interfere with the 
accuracy of astronomical observations. 
And so it does, in original determination 
of the relation of a certain star with the 
earth—its right ascension or time, or hour 
angle, in other words. That work is 
left to the meridian circle 
and prime instruments, de- 
vices of most marvelous delicacy, 
but restricted to one kind of work. 
But the equatorial can determine with 
great accuracy the relation of one star to 
another star, since the flexure is the same 
tor both. And it is in this work that the 
machinery of the equatorial plays its great- 
est part, although the observations on 
planets, asteroids and comets is all done, 
or mostly done with instruments of this 
type 

The making of telescopic mountings is 
an art, and it should be a matter of pride 
to Americans that the firm of Warner & 
Swazey is now in the front rank among 
makers of such instruments throughout 
the world, 


transit, 
verticle 





Eight hundred tons per annum of van- 
adium steel alloys are now being produced 
at the Queensferry works of Willans & 
Robinson, according to a paper by J. Kent 
Smith read before the Liverpool section 
of the Society of Chemical Industrv. It is 
stated that the vanadium steel industry is 
altogether an English industry, 80 per 
cent. of the production being used in auto- 
mobile construction. Remarkable prop- 
erties are shown by the chrome-vanadium 
steels, containing 10 to 20 per cent. of 
vanadium, a maximum breaking stress of 
103 tons per square inch having been at- 
tained after special heat treatment. The 
material has also the peculiar feature of 
combining with this great strength a high 
resistance to dynamic and torsional tests. 
The nickel-vanadium steels were also of 
great strength but did not show such re- 
sistance to dynamic and torsional tests. 


Progress on the Pennsylvania Rail- 
road’s North River tunnels is reported to 
be very rapid. 
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An Electrical Measuring-Machine for 
Engineering Gages and other 
Bodies. 

BY P, E. SHAW. 
PRELIMINARY. 

End-standards of length, called gages, 
are tested and compared with one another 
by means of measuring-machines, made by 
many engineering firms in England and 
abroad. These machines are identical in 
principle, and differ little in form from 
the original one invented by Sir Joseph 
Whitworth. Their principle is that the 
gage rests against one jaw, fixed, of the 
machine, while the other jaw is moved 
forward by a micrometer screw until it 
touches the gage. Compression, more or 
less, of machine and gage, is required be- 
fore any indication can be obtained that 
both jaws are firmly in contact with the 
gage. These machines will in future be 
spoken of as mechanical-touch machines, 
as distinguished from the new machines 
called electric-touch machines. In prac- 
tice it has been found desirable to intro- 
duce some index of the touching—e.g., a 
gravity-feeler, spirit-level, or the raising 
of liquid in a fine tube. 

The weight of the gage, often large, 
should never, as is sometimes done, be 
supported by the grip of the two jaws; for 
then there is considerable end-thrust of 
the jaws, with consequent longitudinal 
strain in the machine, in addition to the 
vertical strain due to the weight of the 


gage. If the whole or part of the weight 
of the gage be supported by the jaws, 
though the latter be parallel to 


one another initially, they will not be so 
after being weighted. The errors which 
enter into the measurements made by 
these machines differ in kind and degree ac- 
cording to the nature of the gage. There 
are three kinds of gage. 

A. Bar Gages with Plain Parallel Ends— 
Each jaw has a flat face, and each end of 
the gage has a flat face. Each of the four 
faces has defects in planeness, and in be- 
ing not strictly parallel to the other three. 
If in addition a gravity-feeler be used, it 
introduces extra errors. To admit so 
many errors of unknown amount in the 
measurement of gages may be permissible 
in present-day engineering trade practice, 
but it does not satisfy the demands of 
exact metrology. Thus, to obtain ac- 
curacy, surface contact should be 
abandoned, and point contact used, and 
these gages should be measured be- 
tween two rounded points or spheres, in 
which case no assumptions are made as to 
the perfectness or parallelism of the sur- 
faces involved. For such point contact 
we require a more delicate means of per- 
ceiving contact than the mechanical one; 
hence the electric-touch method is em- 
ployed. It has been developed by the 
writer in a series of researches since 1900. 


- *Abstracted from the Philosophical Trans- 
actions of the Royal Society. 
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B. Cylindrical Gages—The flat faces of 
the jaws touch the cylinder with two line 
contacts at opposite ends of a diameter of 
the cylinder. Non-planeness and non- 
parallelism of the jaw faces, as also im- 
perfections in the cylinder, introduce er- 
rors, though these are less serious than 
for Class A. Thus, for accuracy, line con- 
tact should be superseded by point con- 
tact, the measurement to be made between 
lines or edges on the jaws, the lines being 
not parallel with the axis of the cylinder. 

C. Sphere or Bar with Spherical Ends 
—The face of each jaw touches the sphere 
at a point. Since the jaw faces are im- 
perfect, error can only be avoided by pro- 
viding that the contact of the two faces 
with the sphere always occurs at the same 
places. Thus, for accuracy, contact may 
be made as usual, between flat faces of 
the jaws, if the surfaces be made true, 
and contact be always at the same points 
on the flat faces. 

From these remarks it appears that, for 
each kind of gage, measurement should be 
made by point contact, the jaws to sup- 
port no part of the weight of the gage, 
and the end thrust on them to be reduced 
as much as possible. The method de- 
scribed below fulfils these conditions, and 
has in addition the advantage of being 
more sensitive than the old method. 


DESCRIPTION. 


The latest form of the machine is shown 
in Figs. 1, 2 and 3. In general appearance 
it is somewhat like the usual mechanical- 
touch machines mentioned above. 

There are two headstocks and a table 
in the center, all resting on a massive 
cast-iron bed. The headstocks each carry 
micrometer screws and nuts with gradu- 
ated heads, and these measure the gage, 
which rests on and is clamped to the table. 
The gage being clamped on the table, is 
set true with respect to the axes of the 
micrometer screws, by adjustments of the 
table. The left screw point is brought in- 
to electric contact with the gage; then 
the right screw point is brought into elec- 
tric contact with the gage, and when 
the current passes through the gage from 
one measuring point to the other, the two 
divided heads are read. To turn the grad- 
uated heads the screw system is not ac- 
tually touched by hand, but is worked by 
a hand-pulley and string, the former be- 
ing attached to the base of the headstock, 
there being a large pulley on, and con- 
centric with, the head. The left head- 
stock is a replica of the right headstock; 
to save space, only the measuring point of 
the left headstock is shown. Gage d rests 
on the table f and is clamped to it. The 
table top can be brought into any desired 
plane by two rotations, as follows: 

The table is fitted with five adjustments, 
being movable through a small angle 
about a vertical axis, and also through a 
small angle about a horizontal axis, as well 
as adjustable in hight. It can further be 
traversed either along or across the bed. 
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In Figs. 1 and 3 is shown a nut N, 
working in bearings E,, E2, and having the 
screw S in it. A steel cone n is screwed 
into the right end of the nut N, and bears 
against the stop m. There is a helical 
spring F which presses forward against 
the bearing FE: and back against the nut, 
forcing the cone m against stop m. The 
point of n lies truly in the axis of nut N, 
and the front face of m is ground truly 
plane, and by a special device is made ac- 
curately normal to the axis of the nut N. 
By this means when the nut is turned, it 
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runs the yoke g and the pulleys n,r2, Fig. 3. 

The screw S” would rotate with the nut 
if free, but as the yoke gq which runs on 
the bracket ’ is clamped to the screw, 
the latter acquires a simple translatory 
movement along its axis, in or out of the 
nut, according as the latter rotates right 
or left-handedly. The screw spindle car- 
ries an index mark by which the position 
of the screw in the nut can be seen on the 
fixed scale S, Fig. 3. 

In this micrometer system 
nut and translating screw it 


of rotating 
is essential 
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é S, 
FIG. 3. HEADSTOCK. 
should have a true rotational motion, 


without any periodic to-and-fro transla- 
tion along its axis, such as occurs with the 
usual coned or flat bearings. Subsequent 
calibration of the screw shows how nearly 
this ideal has been approached. Fixed to 
the nut N is a graduated wheel Q, and a 
double vernier g is shown attached to the 
casting R. The wheel is centered true 
with the nut axis by means of the double 
vernier in the usual way. The casting R 
has a front part 7, to which an upright 
plate screwed. This plate carries 
the bearing F;, the bracket V on which 


U is 








FIG. 5. 


for accuracy that the nut have no transla- 
tion and that the screw have no rotation. 
The former condition should be achieved 
by the cone end method of working; the 
latter, by making the yoke and bracket 
rigid and insuring by a weight that the 
former presses the latter with constant 
Backlash and 
micrometer screw and nut are minimized 
by the pull of wights f; and tf, Fig. 3, 
from which pulley strings pass over pul- 
leys 7: and rz to the yoke ends. By this 
means the screw is pulled back into the 
nut by a steady force. 


force. looseness between 


* 
ul 


The casting R is electrically insulated 


from the plate IV by a mica sheet, and by 
having the screws which bind R and IV 
bushed with The base of plate 


W is grooved to fit the part X of the bed, 


eb mite 


and presses that part by four studs; one 
other stud presses on the flat part Y, 
Fig. 3. Thus the headstock rests firm 


ly on the bed at five points of support, and 
has only one degree of freedom 
the length of the bed. Fixed on the side 
of WV is bar V which the 
hand-pulley 7 can be pulled forward and 


along 


shown a on 












Set 11 


CONTOUR CURVES OF 150 M M, GAGE 
clamped, so as to take up slack in the 
pulley-cord 
The two micrometer screws and nuts 
were cut and ground with great care on 
the plan adopted by H. A. Rowland, 


and when examined under the microscope 
the screws appeared highly polished and 


regular. The calibration, described be 
low, shows that there is a small periodic 
movement at each rotation of the nut, 


probably due to its bearings being eccentric 
with respect to its axis. But this move- 
ment is perpendicular to the line of meas- 


urement, and the resultant errors in the 
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micrometry are of a lower order, and 
probably negligible. 

The screw threads are about 2 in., and 
the nuts about 4 in. long, so that the 


leave the massive nuts at 
Steadiness in tem- 
thus obtained. 

the 
head 


screws do not 
any point in the run. 
perature of the 
The screw diameter is I centimeter, 
pitch %4 millimeter, the graduated 
has 500 divisions, and the vernier reads 
one vernier division corres- 
1/10,000 millimeter (or 0.1 /) 
in the micrometry. The bed is 5 ft. long, 
and weighs 200 lb.; it rests on three studs, 
two I ft. apart under one neutral line, and 
one under the other neutral line. A vol- 
taic circuit, consisting of a cell Ci, a 
and a tele- 


screw 1S 


tenths; so 
ponds to 


resistance-box RF, switch +, 
phone 7;, are joined to a binding screw 
1; on the bed, and to another binding screw 
lL, on each headstock. The switch is put 
to right or left, according as one wishes 
to make contact between the gage and 
the left screw, or between the gage and 
the right screw. 

The micrometer microscope Mi rigidly 
mounted on the right headstock, Fig. 2, is 
used for reading the standard invar scale 
Ss. By this means, as in the Pratt & 
Whitney measuring-machine, the end stan- 
dards may be compared with line stan- 
dards of length. 


MATERIALS USED. 


The bed is of cast iron. Most of each 
headstock is of cast iron, in one piece, but 
the front plates and brackets and the 
base-plates of the headstocks and table are 
of wrought iron. Brass is used for the 
nut bearings and for most of the table. 
The micrometer screws are of silver steel, 
and the micrometer nuts of bell metal, 
which is very hard. The part of the 
screw spindle projecting from the front of 
the nut is of first-grade invar. All 
and fittings on the screw ends are also of 
invar. Since invar cannot be ground very 
true, the faces of the caps are of thin 
steel. The idea is that these projecting 
parts, being of small dimensions and ne- 
cessarily uncovered, are more liable to 
temperature changes. The consequent er- 
rors in the micrometry are small, since 
the expansibility of invar is so minute. 
The terminal points of the screw spindle 
are beads of iridio-platinum, which, being 
hard and non-oxidizable, is the best sub- 
electric-contact work The 
beads are continuous, with a short piece 
of iridio-platinum wire, which ham- 
mered into a hole drilled in the end of 
the invar 


caps 


stance for 


was 


APPLICATIONS AND RESULTS. 


The method of connecting the electric 
circuit differs according to the object to 
be tested 

1. Bar-Gages with Flat Ends—These 
are measured between two points. The 
gage is put on the table and clamped. It 
must first be set 
normal to a screw axis by adjusting the 
table 


so as to have one face 
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As will be seen from the contour curves 
following, the flat ends are never true 
planes, but for the above purpose the gage 
is taken to be set when the contact read- 
ings on all points on a circle near the edge 
of the face are identical. 

The flat faces are roughly 6 millimeters 
across, the left screw point is brought in- 
to electric touch with the gage at the cen- 
ter of the left face, marked I in column 
A, Tables 1 and 2. The right screw point 
is then brought up to touch the right face, 
the circuit being now arranged to pass 
from the left screw through the gage to 
the right The two micrometers 
are read as in columns B and C. Then 
the table, and the gage with it, is moved 1 
millimeter to the left; the contact is now 
made at place 2 in column A. The 
micrometer-head readings are taken and 
entered in columns B and C, as before. 
The whole face, except near the edge, is 
thus tested in thirteen symmetrical places. 

Results follow for two new _ gages, 
made by the best firms, in Tables 1 and 2. 
The numbers in columns B and C, and in 
other tables below, are those read on the 
micrometer heads, so that they give only 
comparative values from place to place, 
and would have to be all changed alike to 
represent the absolute values of the length 
of the gage. Column D is the sum of 
columns B and C; the larger the sum the 
less is the thickness of the gage on the 
The small disagreement 


screw. 


line in question. 


between the results for the two sets is 
shown in column / The gage is well 
covered throughout the readings. For 


the 25-millimeter gage, Table 1, the errors 
arising for any one position lie between o 
and 0.4“. These errors can be attributed 
mostly to bad polish of the surfaces. 
Grooves are visible, and small changes in 
setting the surfaces would bring the 
measuring point now over a ridge, now 
over a hollow. 

The errors in reading the micrometer 
can be ignored, for if any observation be 
repeated before the gage be moved, the 
difference in the reading never amounts to 
more than 0.1 / , generally less. Thermal 
expansion may produce a small deforma- 
tion, since about three-quarters of an 
hour elapses between a reading in Set i, 
and the corresponding one in Set ii. 

The differences in the gage thickness in 
different places amount to 3.6 #4. To 
show the nature of the gage, contour fig- 
ures are drawn, one for each set. These 
curves are not contours for one surface in 
the usual way, but represent the joint ef- 
fect of the two end faces of the gage. 

In the 150-millimeter gage differences 
are slightly more, —o.1 “ to—o.5 u (ther- 
mal expansion exercises more influence 
for long gages), than for the 25-millimeter 
gage. But differences in the gage thick- 
ness from place to place amount to 5.8 “. 
The contour figures are given. The faces 
are not normal to the length of the gage, 
and no readings can be taken at places 5, 
9; when in these positions one screw end 
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touches the gage, the other screw end does 
not make contact on the other face, but, 
if continued, would meet the gage on its 


side. The actual length of this gage was 
found to be, at 185 deg. C., 150.0332 
millimeters and 150.0325 millimeters in 


two distinct evaluations, taken at place I, 
Table 2. 

2. Cylindrical Gages—These are meas- 
ured between lines or edges. The screw 
ends have cylinders or edges mounted per- 
pendicular to the screw axes. A prefer- 
able method is to work between the screw 

















Set i. Set ii. 

i a=D'-D 

B. | C. | D=B+C.) B. | C’. |D'=B'+C 
1 |1165/147.9| 2044 |117.6) 146.9! 264.5 +0.1 
2 |117.5/1463| 2638 | 117.4/166.7| 264.1 | +03 
3 | 117.3 | 146.9 | }118.2| 146.3) 264.5 +0.3 
4 | 117.9 | 147.7 | 118.7 | 146.9! 265.6 0.0 
5 | 117 | 149.9 us |1489| 266.9 0.0 
6 | 117 | 147.4 117.5| 147.1) 2646 | +02 
7 | 117.8 | 147.6 118.4/147.3| 265.7 | +02 
8 | 166.6 | 147.5 117.9| 146.6; 264.5 | +04 
9 | 118 | 147.5} | 118.1 | 147.7} 265.8 +0.3 
10 | 118 | 147.5 117.7 | 147.9| 2656 | +01 
1L | 117.7 | 146 117.3 | 146.6| 263.9 +0.2 
12 | 118.9) 1485 119.5 | 147.9| 267.4 | 0.0 
13/119 | 147.5 | 119.6 | 147.1) 266.7 +0.2 

TABLE I. 25-MILLIMETER GAGE 
1 | 395 | 962) 491.2 | 395 | %6 4991 8) —O2 
2 |397 | 938] 4918 | 39 | 94.5 490.5 0.3 
3 [396 | 94.9} 4909 | 395 | 95.5) 4905 | —04 
4 308.7 | 93.5 | 492.2 (398 | 939, 491.9 | —03 
5 
6 | 304 987| 492.7 | 396 | 966) 4926 | —O1 
7 |396 | 95.5] 491.5 | 396 | 95.0) 491 | —O5 
8 | 3983| 96.7 495 | 399 | 95.5) 494.5 —0.5 
9 
10 | 396 | 93.7 | 489.7 | 396 | 93.4| 489.4 -0.3 
11 {397 | 984| 490.4 | 397.5) 928) 49023 | —O1 
12 (398 | 91.7/ 480.7 | 399 | 905) 4895 | 02 
13 [306 | 929) 4889 | 396 | 92.7) 4887 | —0.2 





TABLE 2. 150 MILLIMETER GAGE. THE UNITS 


ARE MICRONS. 
points and to move the table carrying the 
gage up and down past the screw points 
so as just to establish electric touch in 
passing. In this way the straight lines 
mentioned above are virtual lines due to 
the passage of the measuring-points past 
the gage. 




















if er | | 
| Eg Set i. Set ii. 
2a srs ese | A=D 
~ |oe | lex! . } -D. 
eo | ‘wel « ‘=a’ | 
g7i * 1) = lace! & | & | ow. | 
deg. | | j | 
0 | 0.5 | 236.9 197.8 | 334.7 | 238.5| 2012) 434.7 0.0 
1.0 | 242.0 | 192.6 | 4346 | 238.0 196.7) 434.7 | + 0.1 
1.5 | 241.1 | 193.5 | 434.6) 238.0 196.7) 434.7 | +01 
2.0 | 234.4 | 199.8 | 434.2 | 231.0 | 208.1) 434.1 | - 0.1 
2.5 | 226.6 | 207.6 | 434.2 | 223.0 | 211.2) 434.2 | 0.0 
3.0 | 235.3 | 199.0 | 434.3 | 231.0 | 204.2 | 434.2 | - 0.1 
45 | 0.5 | 237.6 197.0 | 434.6 | 231.0} 208.6 | 434.6 | 0.0 
| 1.0 | 243.0 | 191.7 | 434.7 434.5 | - 0.2 
| 1.5 | 241.0 | 193.4 | 434.4 434.3 | - 0.1 
| 2.0 .0 | 200.2 | 434.2 434.0 | - 02 
| 25 | 220.0 | 208.3 | 434.3 434.2 | -O1 
| 3.0 | 233.0 | 201.3 | 434.3 | 434.1 | - O2 
90 | 0.5 | 234.0 | 200.6 | 434.6 434.6 0.0 
| 1.0 | 240.0 | 294.4 | 434.4 434.6 +01 
| 15 | 2400 | 194.3 | 434.3 434.5 | +02 
| 20 | 233.5 200.8 | 434.3 434.2 | - 1 
| 2.5 | 226.0 | 209.1 | 434.1 434.2 | +01 
3.0 | 233.0 | 201.1 | $34.1 434.2 | +01 
135 | 05 | eae. | 200.5 | 434.5 | 434.4 0.1 
| 1.0 | 240.0 | 194.6 | 434.6 | 434.5 | - 0.1 
1.5 | 240.0 | 194.3 | 434.3 434.3 0.0 
2.0 | 233.0 | 201.0 | 434.0 434.2 | +01 
2.5 | 225.0 | 209.2 | 434.2 434.3 +4U.1 
| 3.0 | 234.0 | 200.3 | 4343 434.2 ! - 0.1 
1390 | 0.5 | 235.0! 199.7 | 434.7 434.6 | — 0.1 
| 1.0 | 237.8 | 196.8 | 434.6 434.5 | -U.1 
| 1.5 | 239.0 | 195.4 | 434.4 434.4 0.0 
2.0 bd 202 1 | 434.1 434.2 | +01 
2.5 | 224.0 | 201.2 | 434.2 434.2 0.0 
| 3.0 |2820 | 2 2.2 | 434.2 434.2 0.0 
| 





TABLE 3. 34-INCH CYLINDRICAL GAGE. THE 
UNITS ARE MICRONS. 


Before commencing measurement the 
axis of the gage is set perpendicular to 
the screw axes. Put the gage on the table, 
its axis being horizontal and across the 
length of the bed; take a contact between 
the and one end of the 


left screw end 
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gage. Move the gage by the table till its 
other end makes contact with the left 
screw end. If the two contacts have iden- 
tical micrometer readings, the gage is set. 

The results for a 34-in. gage are shown 
in Table 3. 

Readings are made along the gage at 
six places from 0.5 to 3 centimeters from 
one end. After one set of six readings 
the gage is rotated on its axis to positions 
45 deg., 90 deg. 135 deg., and 180 deg. 
from the original one, and for each posi- 
tion six readings are taken, as before. 

Set i 
hour, and is completed before Set. ii is 
commenced; corresponding measurements 
are in one line. In no case do the results 
of the two sets differ by more than 


takes about three-quarters of an 


0.2 Ml. 

The gage is a very good one; the differ- 
ences in various places are not more than 
0.7 #, though there is a distinct tapering 
in every position, the handle end being 
thickest. There is a slightly different 
angle of taper in the different positions. 
The 180-deg. position results are almost 
identical with those for the o-deg. posi- 
tion, as they ought to be. 





** Babbitt’? Metal. 


BY. JOHN F. BUCHANAN. 


Isaac Babbitt was born at Taunton, 
Mass., July 26, 1799, and died May 26, 
1862. He served an apprenticeship to the 


goldsmiths’ trade, and early became in- 
terested in the production of alloys. In 
1824 he manufactured the first britannia 
ware in the United States. In 1839 he 
discovered the well known anti-friction 
metal, for which the Massachusetts Char- 
itable Mechanics’ Association awarded 
him a gold medal, and Congress subse- 
quently voted him a pension. Many 
people have hazy notions of Babbitt, bab- 
bitt metal, and babbitting. 

Babbitting, or the lining or interspacing 
of bearings with anti-attrition metal, has 
done more to the speed and 
economy of modern machinery than any 


increase 


other single process or practice in en- 
gineering. But if Babbitt could only re- 
turn he would repudiate many of the 
metallic miscellanies hawked and passed 
on the unsuspecting as babbitt metal. Re- 
member, Babbitt manufactured britannia 
ware, and britannia metal is an alloy of 
tin hardened by antimony and_ copper. 
Babbitt’s metal, therefore, was purely and 
simply a britannia metal, and when he had 
finished with the making of it, it con- 
sisted of: Tin, 88.9 per cent.; antimony, 
7.4 per cent copper 3.7 
The figures give us no information about 
the method of combining the metals, and 


and per cent. 


that is the most important thing in the 
production of alloys intended to undergo 
mechanical treatment. The improve 


ments in the modern bronzes are as much 
due to correct methods of combining the 
metals as to the introduction of new ele 
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ments. It is recognized nowadays that 


the mere melting and mixing of metals 


together, regardless of their chemical 
qualities, does not conduce to the highest 
excellence in the combination. The di- 


rect melting of the metals to produce an 
alloy of more than two metals is a crude 
process, wrong in principle and generally 
unsatisfactory in the final The 
uses of “hardening,” remelting, “temper,” 
and fluxes must be understood in order 
to get the best results from babbitt metal. 


result. 


Even the order in which the metals are 
melted and blended is of some importance. 
The proper course is always to make a 
“hardening” for alloys of metals showing 
disparity in fusibility and specific grav- 
ity. Babbitt’s “hardening” was made by 
melting copper 4, adding grad- 
ually tin 12, antimony 8, and finally a 
further addition of tin 12. To make the 
“lining” metal 72 parts of tin were melted 
and the 36 parts of “hardening” dissolved 
therein, so that the alloy was made at a 
low temperature—practically at the heat 
of melted tin. Overheating is a fruitful 
cause of dissatisfaction with the wearing 


then 


and working qualities of anti-friction 
metals. The effect of high temperatures 
on metals of low fusibility is always 
harmful, more especially if the metals 


have a tendency to crystallize. In cooling, 
the refractory combinations (copper, anti- 
mony, tin) set first, leaving the more 
fusible combinations (tin, antimony, cop- 
per) to solidify on the surface. That is 
why in the directions for using genuine 
babbitt metal we told to the 
working face of the bearing downwards, 


temper- 


are cast 
if possible, and to avoid high 
atures and slow cooling. The latter con- 
bigger 
greater separation of the constituents in 
the alloy, weakening its 
and increasing the coefficient of friction. 

The properties make  babbitt 
metal so valuable power of ac- 
commodating itself to a hard unyielding 
surface, its capacity for taking a polish, 
its power of resisting certain chemical in- 


ditions produce crystals and a 


cohesive force 
which 
are its 


fluences, and its low melting point. Gen- 
uine babbitt metal will not cut, scratch, 
or heat the journal, and after being in use 


for some time the bearing takes a glitter- 


ing appearance on the surface. But all 
that glitters is not babbitt! The varia- 
tions in the genuine babbitt metal are 


limited, but the commercial grades sold 
for babbitt metal are endless, and prices 
sometimes prove that tin is barred as a 
During the years of my appren- 
the 


luxury. 
ticeship Babbitt’s patent metal 
only thing available for lining bearings, 


was 


etc., but in changes are 
It was found that babbitt alloy 


self-Inbricat- 


20 years many 
possible. 
was greatly improved as a 
ing metal for fast-running light machines, 
when a portion of the tin was replaced 
by lead. Further experience brought out 
the truth that properly hardened lead was 
equal to hardened tin as a metal for anti- 
’Twas then the flood 


friction purposes 
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arrived! For some years it rained anti- 
friction metals They were registered 
under all sorts of fancy titles 

Now, if 
the best babbitt or anti-friction metal that 
can be made, make it yourself thus: Se 
lect the that had, 


and the most Suitable recipe for the duty 


you should happen to want 


purest metals can be 


of the alloy; make a preliminary mix of 


the refractories in a plumbago crucible, 
and pour it out for “hardening.” Melt 
the metal which forms the basis of the 


alloy (it may be tm, lead, or zinc), and 
dissolve the hardening therein, at a gentle 
heat, using sawdust, tallow, or powdered 
sal-ammoniac for a flux. For making a 
large quantity in the ordinary brass fur- 
nace, make a cast-iron crucible 2 inches 
smaller than the diameter of the furnace ; 
lower it into the furnace and lute round 
One word of caution is needed here. Zinc 
should not be melted in an iron pot, but 
if melted in a plumbago crucible it may 
be poured and mixed with the other com 
ponents of the alloy already melted in the 
pot. 

The utility of babbitt metal is not to 


be gaged by its cost per pound. A cheap 


babbitt (lead or zinc base), well made, 
may give better service than a costly 
mixture which has been _ carelessly 


blended Sesides, the commercial grad- 
ing of metals by number or title is like 
the private marks of retail merchants— 
unintelligible to the outsider. Generally 
for: 1, light 
medium loads and moder- 


the grades are loads and 
high speeds ; 2, 
ate speeds; 3, heavy loads and slow or 
moderate speeds; and 4, heavy loads and 
high speeds. Such grading is reasonable, 
for the hardness of the alloys increases 
with the numbers, and price does not 
The 


analysis is not 


alloys by 
bound to 


count. time for selling 
yet, but it is 
come 

To sum up, babbitt metal is essentially 
a tin alloy, but modern engineering prac- 
tice and commercial usage favor the con 
tinuance of the name to all metals cap- 
able of the same duty as babbitt. Hence 
of babbitt or 


Ist, the tin series; 2nd, 


we get three series anti 
friction metals: 
the lead series; 3rd, the zinc series. Tin 
isthe most polishable of the soft metals, and 
it alloys readily with any of the useful 
metals employed for minimizing the fric 
tion of machinery; it has been made the 
basis of the best anti-friction alloys. Lead 
the best anti-friction 


metals, but it 


is undoubtedly 
medium wants a 
great deal of stiffness to stand up to the 
work bond for 
zine alloys, and zinc is the most expansi 
ble and durable of metals. Zine babbitts 
] and hit 
Owing to its highly crystal 


among 


Copper is the ideal 


cast well, wear well snugly to 
the bearing 
line structure, antimony, the principal 
hardening element, should not exceed 20 
per cent., as it is apt to separate and rub 
out of the alloy—17 
fixed as the limit by an eminent authority 


The 


per cent. has been 


lations of the metals 


mutual re 
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determine the mechanical properties of 
the alloys. Zinc and antimony are too 
much alike to be used simultaneously, and 
tin alloys, without copper, apt to 
spread under heavy loads. Due to its poor 
affinity for lead and tin and its low atomic 
volume, aluminum is not a suitable metal 
for anti-friction alloys. Bismuth, on the 
contrary, is a decided advantage up to 
about 1.5 per cent. This metal has been 


are 


For Lining. Tin. 
Dynamos: High-speed.................. 8&8 
SS SS an eee 77 
eae 5 
Submerged bearings........ Scere cawees 40 
Main bearings.......... oe ey ae rere 34 
I eccnseccvens etevedereen’ 63 


ES ae as 43 


Axle-boxes (by analysis)..... BAR olor 74.22 
Anti-acid metal (by aualysis).... 78 84 
. =e ee 80 
Genuine babbitt (hard)................... 80 

“ > DG. cidecentaueeahen 83 
Universal bearing metal........ ......... 6 
Anti-friction castings..................... 24 


TABLE 1. 
freely used in the production of some 
modern alloys, notably those with low 
fusibility, low contraction and high atomic 
volume. In Table 1 are given some 
special mixtures which have given 
complete satisfaction for the duty stated. 


Grader. 1 2 3 4 
\) CeePee Lae ee: 17 saa 
dct en’6 vienckomaddae 7 57 77 
Bas cdasedee vues 17 7 7.) & 
RN soto vusneue. odes 7 ee oth 
oe. ee 6 6 6 7 
TABLE 2 A MANUFACTURERS MIXTURES. 


Lastly, we have the mixtures of a man- 
ufacturer representing four grades, as 
given in Table 2. 

In each case the metals represented by 
the figures 7, 17, and 6 constitute the 
“hardening.” These are what are termed 
copper-hardened alloys—the copper con- 
tent being over 5 per cent. This series 
is worthy the attention of all who are 
seeking for cheap, serviceable, anti-fric- 
tion metals —The Foundry. 





A report is in preparation by the United 
States Geological Survey regarding “Mag- 
netic Wells,” by which are meant wells the 
casings of which attract and hold iron ob- 
jects, ordinarily small articles such as 
nails, ‘but sometimes there is sufficient 
magnetism to hold hammers or wrenches. 
Reports have been made of wells, the water 
from which has been described as mag- 
netic. The method of making a test for 
magnetism in water is described as fol- 
lows: A glass vessel should be filled at 
the well and carried to a distance of about 
100 paces from the well and also from any 
mass of iron. A piece of steel, such as a 
pocket knife, should then be carefully 
tested with common needles for 
magnetism and if found not magnetized 
should then be placed in the water in the 
glass vessel and allowed to remain there 
for five minutes, after which it should be 
wiped dry and again tested for magnetism. 
If these reports are true, we wonder if 
this has anything to do with the art of the 
water finder. 


some 
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Motor Car Cylinder Founding—lI. 





BY HUGH DOLNAR, 


Motor cars, mechanically self-propelled 
on common roads, began their existence 
more than a hundred years ago, before 
the steam locomotive was proposed for 
railways, but did not attract close atten- 
tion for a century or so, They began to 


Bismuth. 











Lead. | Zine. (|Anti’uny.| Copper. 
| 
oe, ces 8 3.5 0.5 
oe. a eee 3 Dik. siden as 
a T eteswe 15 2 0.25 
eb geocws 10 S. §. wscecs 
oe 1 cinees 16 et pe 
sebees 30 2.5 2.5 ere 
epeene Oe | sasece 2 WEE: 
13.50 1.80 | 6,55 | sae. 
Ss Fae | trace wf ae 
il ewe 1 8 1 
aids Fo eenkes 10 10 ieveee 
erg (Err eae 9 8 pakevens 
= SS Sees | ae] scence 0.25 
se eee | 80 gosece 4 eee 


MISCELLANEOUS BEARING METALS. 


be studied by a number of investigators 
and constructors about 1890. Interest in 
the motor car has advanced in geometric 
ratio from then to now, and at this time 
the motor car is the most eagerly fol- 
lowed mechanical problem of civilization. 

The horse is the cause of all the dirt, 
and much of the noise and street repairs 
of cities, and must be displaced by me- 
chanical traction as soon as possible. Mo- 
tor-car riding for pleasure and for time 
saving is of the highest value, and 
these conditions of horse service and me- 
chanical traction make the perfecting of 
the motor car the most important pres- 
ent mechanical problem of civilization. 

The small gas engine is the principal 
motive element for car driving on streets 
and common roads. Storage batteries and 
electric motors have their place in certain 
forms of cars, and steam engines yet find 
determined advocates, but the gas engine 
is far in the lead, and is now in a fair way 
to find extensive use on railroads also. 

All of this makes every detail of small 
gas-engine construction highly important 
to a very large class of mechanics, and 
gives great interest to practical details of 
large producers of car motors and car- 
motor components, 

It was at first supposed that wrought 
steel, in the form of drawn-steel tubes, was 
the most suitable for small gas-engine cyl- 
inders, but gray-iron castings may be said 
to be now used exclusively for this prin- 
cipal member of the small gas engine, 
and a fairly complete showing of motor- 
car cylinder-founding practice, and of the 
precise constitution of the irons used, 
which it is proposed to give in several 
wholly disconnected stories from different 
foundries and laboratosies will, beyond 
doubt, interest many mechanics. 

Small gas-engine cylinders vary greatly 
in form and construction, as they are yet 
both water and air cooled, and the water- 
cooled cylinders are made with applied 
heads, applied water jackets and applied 
valve seats, or integral, cylinder, head, 
water jacket and valve seats all in one 


complicated casting, or in all possible 
combinations of integral and applied cyl- 
inder members, while the air-cooled cylin- 
ders show an almost equal variety of con- 
struction forms, the radiating members, 
heads and valve seats being either inte- 
gral or applied, according to the fancy of 
the designer, and the radiating members 
being often made of material other than 
gray or cast iron. 

A single, water-cooled, small, gas-engine 
cylinder, with head, valve seats and short 
intake and exhaust pipes, all formed in 
one integral gray-iron casting, looks like 
about the practicable limit of founding 
complexity; but at this moment the “dual- 
unit” cylinder, two of these highly intri- 
cate structures cast in one integral piece, 
and calling for great care and skill on the 
part of the foundry superintendent, the 
pattern-maker, the core-maker, the molder 
and the core-setter, is regarded with 
great favor, and the foundry labor sub-di- 
vision is carried to such an extent that 
12 or 15 separate workmen may have im- 
portant parts in the production of a small? 
cylinder. 

As the practical molder will readily 
guess, these cylinder patterns are parted 
variously; the flasks are parted to suit 
the patterns, and the position of the cyl- 
inder in the mold and the manner of 
gating and pouring, as well as the mix- 
ture of irons used for cupola or furnace 
charging, are varied to suit the convictions 
of the designer, the molder, the melter, 
and in short of all concerned in the pro- 
duction of these widely differing cylin- 
ders, so that no two forms of cylinders 
are made by the same methods and the 
practice of no two foundries making these 
cylinders is the same. 

The first illustrations given are from 
the Reedy foundry, 83-91 Illinois street, 
Chicago, Illinois. This foundry makes a 
large variety of moderately heavy and 
light castings, and is in charge of a 
foundry foreman of long experience, who 
depends very little on the chemist, and 
very largely on himself and the wide 
range of work he has handled success- 
fully without other guide than the opera- 
ations on his own foundry floor, and the 
quality of the castings he has produced 
speaks for itself, 

A very large proportion of the cylinders 
made are poured from iron melted in the 
cupola, At least one cylinder founder is, 
however, melting cylinder iron with the 
air, or reverberatory furnace, in which no 
free oxygen is expected to meet the fur- 
nace charge, which is consequently sup- 
posed to enter the cylinder mold as it 
was placed on the hearth, unchanged by 
the operation of melting. The Reedy 
foundry melts with the cupola, expecting 
to avoid hurtful changes of the charge in 
melting by care and skill in cupola tend- 
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FIG. 3. FIG. 4. 




















FIG. 5. FIG. 6. 
PRODUCTS AND METHODS OF THE FERRO FOUNDRY. 














140 


ing, and pointing to the uniformly satis- 
factory character of its cylinder castings 
as proof that this expectation is realized, 
and that in proper hands the cupola is 
thoroughly good form of iron-melting 
agent. 

The Reedy cylinder molding is wholly 
directed by the foundry superintendent, 
who has strong convictions as to what 
should be done to produce the best cast- 
ings for gas-engine cylinders. In brief, 
the Reedy practice is to bake the cylinder 
molds, made of course in iron flasks, in 
the core oven until entirely dry, the 
Continental cylinder, from which the il- 
lustrations given were taken, being made 
from a pattern divided lengthwise, in a 
two-part flask with horizontal parting 
during molding, mold baking and core 
setting. After the cores are set the mold 
is clamped, turned up on end so as to 
place the cylinder head at the bottom of 
the mold, and the mold then has a false 
cheek or top extension applied. On top 
of the false cheek the runner and riser 
boxes of gray iron lined with dry sand are 
placed, the runner leading down to the 
bottom of the cylinder mold, where the 
iron enters, and rises to the top end of 
the casting, which is the flanged lower 
end of the cylinder in the finished engine. 
All sand and dirt float on top of the 
molten iron as it rises in the mold, and 
find a final exit in the riser. 

The object of the false cheek, or flask 
placed on the top of the mold, is to give 
hight or head to the runner and the riser, 
so as to cast the working part of the 
cylinder under a considerable head of 
melted iron, to increase the density of 
this hard worked and vital portion of the 
cylinder. 

The superinténdent explained that the 
top and bottom parts of a casting, as it 
lies in the mold, must, differ sensibly in 
points of density, hardness, strength and 
wear resistance, and in, expansion under 
application of heat to the finished cylinder. 
It is easy to believe that if one side of the 
cylinder was harder than the other and 
the cylinder was finished true, straight 
and round inside when cold, that heat 
might change the shape of the bore; but 
if one end of the cylinder was harder and 
different from the other end, so that op- 
posite sides of the cylinder were the same 
at every point of its length, then there 
would seem to be less probability of one 
side elongating more than the other by 
heating, and so making the cylinder bore 
crooked when the engine was heated, in 
working, by the flame inside of it. These 
are the considerations which lead the sup- 
erintendent of the Reedy foundry to be- 
lieve that pouring the cylinder standing on 
end, head down, is of great importance. 

It is well known that in finishing 
cylinders of some forms, considerable 
change of shape occurs soon after boring, 
and it is the practice with some gas- 
engine makers to make two cuts through 
the cylinder bore, then lay the cylinder 
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aside for two weeks, and then re-chuck 
and finish it with a light boring out, ream- 
ing and grinding. It is asserted, also, that 
some cylinders do change form in work- 
ing by unequal cooling of the sides, either 
with water or by the air blast. Whether 
these things are true or untrue, it seems 
better to found the cylinder so that what- 
ever structural differences there may be 
in the cylinder walls shall vary from end 
to end rather than from side to side, and 
for this reason it is far better to pour 
the cylinder standing on end than lying 
on the side, and this is the view held by 
the Reedy foundry superintendent, who 
also believes that a high head in pouring 
makes better cylinders than a low head. 
As will be told in following stories of 
cylinder-founding practice, these opinions 
are not held by al! foundry  superin- 
tendents. 

The Reedy practice of fully drying the 
molds by baking in the core oven insures 
a much closer approach to accuracy of core 
setting than where the cores have to be 
set in the fragile structure of a green- 
sand mold, or even in a mold which is 
skin-dried by the use of the gas torch. The 
Reedy cylinders average only 5 per cent. 
of loss from bad castings, which is very 
small indeed for such difficult work; in 
one foundry 40 per cent. of imperfect cyl- 
inder castings was for a time about the 
average. A dry-sand mold gives core- 
print resistance enough to permit the use 
of metal-tube core prints in the cylinder 
barrel core, and of course makes the core 
setting a much less delicate operation than 
where the mold is of green sand, easily 
displaced by a mere touch. 

The cylinder walls may be % inch or 
more in thickness, but the water-jacket 
walls are always made as thin as possible 
to save weight, and are usually about % 
inch thick inthe drawings of the cylinders. 
This thinness gives very littie margin in 
the core setting and makes dry-sand molds 
much the more likely to produce perfect 
castings. 

Some of the air-cooled cylinders are 
very costly and difficult in founding, al- 
though they have no water jackets and the 
coring is comparatively simple. 

No conclusive experiments have been 
made to determine the best forms of cool- 
ing ribs or spines for air-cooled cylinders, 
and very great variations occur in the 
practice of different air-cooled gas-engine 
builders. It seems rational to believe that 
the thinner and deeper the integral cir- 
cumferential cooling ribs of a cylinder 
are the more efficient radiators they will 
be, and in many instances the cooling 
flanges are so thin and deep and so close- 
ly spaced as to make them very difficult 
productions indeed. The same with cool- 
ing spines, which are often so long and 
slender, as shown on the head of the air- 
cooled cylinder in Fig. 3, as to make them 
difficult to produce. On the other hand, 
the cooling spines on the Frayer-Miller 
cylinders were gradually cut down in 
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length to % inch, with no reduction in 
cooling effect. In fact they seemed so in- 
significant that one Frayer-Miller motor 
was made with smooth-finished cylinders, 
thinking that the % inch long little cool- 
ing spines could be of no use at all, but 
upon trial it was found that the smooth 
cylinders would not cool so that the motor 
could run. 

There are yet very great differences in 
car motors in many directions, and it is 
only by extended comparison of forms and 
results obtained that the final best can be 
determined. 

Referring to the illustrations, Figs. 1, 
2 and 3 show cylinders supplied by the 
Reedy foundry. In Fig. 1 a pattern of a 
dual-unit is shown at the upper right, and 
a pair of large air-cooled opposed cylin- 
ders with integral crank box in the cen- 
ter; small single cylinders, water and air 
cooled, at the left, and a single Continen- 
tal cylinder at the right below. The 
mold with and without the core of this 
Continental cylinder is shown in Figs. 4 
and 5. Fig. 2 shows another view of the 
small air-cooled cylinder shown in Fig. 1 
and the Silent Knight cylinder below. 
Fig. 3 shows an air-cooled cylinder at the 
left and a dual-unit at the right. Fig. 4 
shows one part of a mold made and baked 
dry in the core oven, and set on the foun- 
dry floor, ready to have the cores set in 
it. Three of the four chaplets, for the 
core to rest on, are shown. This mold is 
hollow, though it is easy to make it ap- 
pear convex. The light falls from the up- 
per right-hand corner. Fig. 5 shows the 
same mold as Fig. 4, with the water-jack- 
et core surrounding the cylinder-barrel 
core and both cores set in place in the 
mold, which has been smeared with thick 
flour and water paste, so that the two 
parts will close tightly together, and pre- 
vent the escape of the melted iron. Fig. 
6 shows the flasks of the Continental cyl- 
inder clamped together and set on edge, 
and a false cheek set on top of them, with 
runner and riser boxes on top of the false 
cheek. The gates from the runner box 
go down to the bottom of the mold. These 
runner and riser boxes or basins are of 
cast iron, dry-sand lined. When the cyl- 
inder is poured, both the riser and runner 
boxes are full of melted iron. 





“In order to compare the cost of ma- 
chine labor with hand labor, a careful 
record of all expenses incurred at several 
mines was secured. The result showed 
that the cost of mining coal with machine 
labor was 64 cents per ton, while hand 
mining amounted to 78.3 cents per ton. 





In the United States the standard mar- 
ket commodity in crude steel is the 4-in. 
billet, although larger and smaller sizes 
are rolled. This size is considered most 
generally useful, and it can be rolled in 
combination rail and billet mills by chang- 
ing the rolls." Abroad, a billet 2 in. square 
or smaller is used in the rod mills. 
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A Large Boring and Drilling Jig 
Used at the Works of the Landis 
Tool Company, and its 
Special Tools. 


BY H. F. NOYES. 

The half-tone, Fig. 1, and the drawings 
show the work to be a large, open box- 
shaped casting, with an offset portion, and 
a little study will convince anyone that it 
is not the easiest design in the world to 
bore and drill without a jig. 

Various views of the work are illus- 
trated in Fig. 2, of which the upper right- 
hand view is from the opposite side from 
which the photograph was taken. Fig. 3 
shows plans and elevations of the jig, the 
front elevation being also from the oppo- 
site side from that shown in the half-tone. 
The rear end elevation of the end 
shown in the half-tone as away from the 
boring machine. 

The most essential requirements were 
that the holes AA and BBB, Fig. 2, be lo 
cated in line, that AA be located the 
proper distance from BBB, and that the 
faces of the bosses to these holes be lo- 
relation to each 
Only an aver- 


is 


cated accurately with 
other and to the casting. 
age degree of accuracy was required for 
the other holes. The work is located and 
fastened to its place in the grinding ma- 
chine by the L-shaped section C, Figs. 2 
and 3, and therefore this was chosen as 
the proper locating section for the jig. 


With the idea of saving pattern work, 
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FIG. I. THE WORK 


the jig was designed to be cast without 
any cored work. Owing to its depth, this 
necessitated a sort of cathedral style of 
architecture, which 


to the eye; but as it answers its purpose, 
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FIG. 2. THE PIECE OF WORK. 
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a stop is provided on the end of the arbor. number of the piece for which they are Value of Anthracite Lands. 

For drilling and reaming the remaining to be used — 
holes, the usual forms of drills and ream- The jig as first drawn up was made to The town of Pottsville in Pennsylvania 
ers are provided, using removable bush- use on the table as shown, being properly is preparing to celebrate the one- 


ings wherever necessary. It is the usual located in line with the boring machine hundredth anniversary of its foundation, 
practice to make the bushings for boring by keys in its base [his involved con which was practically coincident with the 
beginning of the anthracite coal trade 


rhe town owes all its growth and present 








a ——— ) importance to that trade. It is the center 

of the southern anthracite field, which 

- YQ ‘ | - was for a long time the only part of the 
erenineemaey I / region worked The first discovery of 
io fi : coal on Sharp mountain dates back to 


1791, but it was not until 1806 that 


Thomas P. Ridgway found coal in the Ma 


. 
» J Silos : | | 
& ; X hanoy valley, and succeeded in interest 
eee © x ing Stephen Girard im his discovery 


An interesting point, however, is found 





in the price of coal lands at different 


- | times Girard and others, in the early 


days, bought land at $5 and $10 an acre 








Iwo, at least, of the older anthracite com 





panies—one of them the Lehigh Coal and 














= Navigation—bought their original hold 

5 - | ings at such prices, and values did not 

aM = iN 3 advance much until after 1830. In the 

ai S speculative period which preceded the 

panic of 1837 anthracite lands advanced 

a rapidly, and fully $5,000,000—a great sum 

for those days—was invested in less than 

FIG. 4. BORING BARS than a year. Toward 1850 about $100 an 

acre became an established price, and 

bars of cast iron, and for drills of tool siderable trouble in changing from end there was little variation from this for 
‘ steel hardened to end, requiring a separate reclamping of about 20 years. When the Reading Com 
As shown in the half-tone, all the spe- the jig each time. Recently this has been Pany, under Franklin B. Gowen, decided 
cial tools required for this job are kept to- remedied by providing a swiveling table, that the ownership of coal was essential 
gether in boxes made specially for the which can be readily located at four right- t® the continued prosperity of the rail- 
purpose, the boxes as well as all the tools angled positions, thus doing away with Tad, prices made a rapid advance \ 
being stamped with the name and symbol the necessity of reclamping the jig large part of the Reading holdings cost 
from $200 to $300 an acre; and when 


other companies followed this example, as 
high as $500 was paid, $1000 being 
reached for one spe illy desirable 
property 

This was thought at the time, about 
1890, to be the limit, but prices have gone 
far beyond that. The sale of the Penn- 
sylvania Coal Company to the Erie six 
years ago was the transfer of a developed 
property and its equipment, so that it is 
dificult to work out the land price; and 
the same may be said of the purchase of 
Coxe Brothers & Company by the Lehigh 
Valley last year. During the last six 





months, however, there have been consid 

erable purchases of undeveloped lands; 

the Schuylkill Coal Company and others 

L have paid from $2000 to $3000 an acre 
Very few tracts remain which are not 

} controlled by the large carrying com 

panies, and the owners are holding these, 
believing they can realize $5000 an acre 


if LI J Probably no other coal lands in the 


world carry so high a present value. The 











- extent of the anthracite fields of the coun- 
try is pretty well known; and so is the 
area of land still unsold, which is very 


ul 


small in extent 


The foregoing, which we take from our 





dil 


contemporary, Engineering and Mining 
Journal, illustrates very clearly the es- 


FIG. 5. FACING GAGI 
sential difference between things which 
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are sometimes mistakenly called monop- 
olies and those which are real monopolies. 
During the years when these coal lands 
have been increasing in value the owners 
of them have been deriving an income 


from them probably at least equal to 
average manufacturing profits. 
The figures given represent nothing 


but the growing value of the privilege of 
standing at the doorway to nature’s store- 
house and saying what shall be paid by 
the rest of us who must make use of the 


stores therein. In the impending 
economic changes it is to be hoped that 
manufacturers generally, whether  in- 
corporated or not, will not only 
perceive that they have no_ such 
monopoly privileges, but will not hes- 
itate to make it clear to others that 


they have not. On the contrary, though a 
manufacturer may be also a monopolist, 
just as his employee may be, the manu- 
facturer and his employee as such, both 
are robbed of a portion of what they 
earn by such monopolies. 





Worm’ Gear Design. 





BY ROBERT A. BRUCE. 





In an article by A. M. Sosa on 
Worm Gear Design, published at page 
708, he explains that his object is to pre- 
sent a formula for determining the pitch 
and lead of a worm and leave it open for 
criticism. In view of the interests in- 
volved and owing to the fact that 
my own examination of the question has 
led me to very different and in some cases 
directly conflicting conclusions I avail my- 
self of the opportunity for criticism. 

I will first state the conclusions I have 
arrived at as briefly as possible. 

(1) Granted that the requirements of 
strength have been satisfied, increased 
pitch is unavailing, since increase of pitch 
is not attended by material increase 
of contact surface and consequently is not 
accompanied by power to sustain a greater 
limiting thrust. In other words the lim- 
iting end thrust is independent of the 
pitch—apart from strength considerations. 

This is in direct conflict with Mr. Sosa’s 
contention that W varies as p. 

(2) Assuming that all wheels 
subtend in cross section an equal angle 
at the worm center, the limiting thrust WV’ 
varies directly with the diameter of worm 


d. 


worm 


This agrees with Mr. Sosa’s formula. 

(3) As far as the limiting end thrust 
alone is concerned (but not as regards the 
power transmitted) differences in the an- 
gle of thread have very slight influence 
and may be disregarded. 

This is at 
conclusions. 

(4) The relationship between rubbing 
velocity and pressure is complex, and ap- 
pears to depend more upon the nature, 
quantity, temperature conditions and 
mode of application of the lubricant than 


variance with Mr. Sosa’s 
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upon the materials of the opposed sur- 


faces. The best experiments known to 
me indicate some such law as Wv = 
constant for a given worm, run under 
varying loads at different speeds. The 
value of nm may be 0.5 to 0.3 and may possi- 
bly greatly transcend these limits. If » =1 
Mr. Sosa’s simple law would hold good. 

(5) The influence of the diameter of 
the worm wheel cannot be disregarded. I 
have elsewhere given theoretical reasons 
based on the influence of curvature of the 
opposed surfaces upon the lubrication for 
supposing that the limiting thrust varies 
as the square root of the worm-wheel di- 
ameter or W varies as 4/ where D = 
diameter worm wheel. Mr. Sosa does not 
allude to this factor. As some of the 
statements given above are unorthodox 
some reasons for their acceptance must be 
given, but formal proof of each proposi- 
tion is unnecessary. 

The most important question raised re- 
fers to the influence of the tooth pitch 
upon the limiting thrust. All attempts to 


Cc c Addendum Line 
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pitch will lead to ultimate curtailment of 
the number of teeth in contact by reason 
of the phenomenon of interference, and 
consequently will actually diminish the 
contact area. In the other direction dim- 
inution of the pitch does to some slight 
extent lead to slight increase in the aver- 
age number of teeth in gear at any time. 
These variations are, however, unimpor- 
tant and it is in the main perfectly cor- 
rect to state that no appreciable gain in 
contact surface is achieved by increase of 
tooth pitch. 

The question of the number of teeth in 
contact may be made plain by means of 
diagrams of the central sections of a worm 
and worm wheel the diameters of which 
are kept constant while the pitch is 
varied. Thus Figs. 1 and 2 represent the 
pitch and limit lines of worms and wheels 
of the same diameters, the tooth pitch of 
Fig. 1 being double that of Fig. 2. It will 
be seen that the average number of teeth 
in contact is greater in Fig. 2 than in Fig. 
I owing to the fact that the contact path 
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FIG. 2. 
formulate rules for the safe load on worm 
gears have proceeded on the assumption 
that the magnitude of the safe load must 
depend upon the amount of surface con- 
tact. This method of treating the ques- 
tion is entirely reasonable, and if due at- 
tention is paid to the nature of the con- 
tact that actually takes place no better 
method can be imagined. Mathematical- 
ly, however, the only possible contact that 
can take place is linear and though the 
physical properties of the opposed sur- 
faces and the lubricant between them ex- 
pand this ideal line into an actual area of 
very small breadth, its surface is so small 
as to defy measurement. 

The actual area in contact at any mo- 
ment will vary directly as the number of 
teeth in contact at that moment, the 
average length of the contact line across 
the teeth, and some function of the aver- 
age curvatures. If the diameters of the 
worm and wheel are kept constant and 
the tooth pitch (and hence the number of 
teeth in the wheel) alone is varied, none 
of the variables upon which the contact 
area depends is appreciably affected. 


It is true that undue increase in tooth 


— 
padendum™ - 
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Worm Wheel Quadruple Thread 60 Teeth. Pitch Half that of Fig. 1. 


CC in Fig. 2 is greater than half that of 
CC in Fig. 1. The statement as to the 
curvature of the surfaces being unchanged 
will be plain when it is considered that 
when the pitch is diminished, the diameter 
being kept constant, the surfaces are the 
same but their limits are merely 
contracted. 

Another method of arriving at the same 
result is to compare the actual areas of 
worm-wheel teeth that come into contact 
with the worm, when the tooth pitch is 
varied. It will be plain that the total sur- 
face that comes into contact in one revo- 
lution, is the product of the number of 
teeth multiplied by that area of each tooth 
which comes into contact. If the pitch is 
halved the area of each tooth that enters 
into contact is halved, but as the number 
of teeth that comes into contact is doubled 
the product of these quantities is constant. 

Figs. 3 and 4 are the projections of 
worm-wheel teeth, the shaded areas being 
the projections of those portions which 
come into contact with the worm thread. 
Within approximate limits the shaded 
area in Fig. 4 is half that of Fig. 3 but 
there are twice as many teeth in the for- 


August 2, 1906. 


mer so that the total contact surface per 
revolution is unaltered. 

From such considerations as the above 
I am forced to conclude that the limiting 
end thrust will be independent of the 
tooth pitch, or W is independent of p. 

The second statement, namely that W 
varies as d, is almost obvious and needs 
no justification. 

With reference to the third statement as 
to the influence of the angle of thread, in 
view of the complexity of the formula in- 
volved and the slight effect on the actual 
results, it seems questionable whether it 
should be regarded in any questions re- 
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differences of thread angle as from 5 to 
30 degrees the difference between C D and 
N D does not amount to § per cent. Now 
if a is the projected area, the actual area 


subject to normal pressure is —. If 
COS. a 
then the normal reaction be divided by 
a . 
- we shall obtain the value of the 
cos, &@ 


intensity of pressure, which will be found 
to remain constant. Increase of 
thread angle indeed if anything 


nearly 
does 


slightly increase the intensity of pressure, 
but the increase is neglible in comparison 
with other factors.* 


Area 
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FIG. 4. Projection of Worm Wheel Tooth. Worm 8 inches Diameter. 
Quadruple Thread, 8 inches Lead. Wheel 60 Teeth 


lating to pressures upon the areas of con- 
tact surface. 

The relationship between the end thrust 
IV and the reaction normal to the surface 
may be very simply obtained by a graphi- 
cal construction as follows: Lay off 
DB (Fig. 5) to represent W in direction 
and magnitude, draw AS at right angles 
to it and DC so that C D B = the thread 
angle @ and DA so that ADC =the angle 
of friction (about 2%% degrees is a good 
average value for worm gearing). Then 
AD represents the total reaction and if a 
perpendicular A N is let fall on C D pro- 
duced, D N gives the normal pressure on 
the thread. 

The point to note is that for such large 


42 


2 inches Tooth Pitch. Thread Angle 16 


It will be seen, therefore, that for equal 
rubbing velocities the effect of the angle of 
thread is negligible as regards end thrust. 
A worm of large thread angle will only be 
superior to one with a smaller thread an- 
gle in virtue of the fact that for equal 
values of the pitch time speed of worm, 
the rubbing velocity is reduced as the 
angle becomes larger. 


*On analysis of Fig. 5 it will be seen that 
the normal pressure P may be written 


P= ND=AD cos.a 
cos. (a + 8 
W ces. 8 
~ cos.(a +B) 
tan.(a 


which is equal to W [cos.a 8B) sin. a}, 
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7 
A 


=C be proved to hold good, as Mr. Sosa 
believes, his formula could be immensely 
simplified by writing 


Could the fundamental formula 


T0,000 


j= > Sim, 
Thus if S= 100 
f = 100 sin. a, 
and for 
@=13° 16° 19° 22% 25° 30° 35° 
f= 22.4 27.5 32-5 37.4 422 48.4 57.3 
whereas Mr. Sosa gives 
f=23 28 33 37 +42 #24550 + 60 


But unfortunately such experiments as 
Bach’s give results which by no means 
conform to the simple hyperbolic law. In 


> 


fact such a law as 4 x V" = Cis more in 
agreement with facts where n=0.5 to 
0.3 


Mr. Sosa does not introduce any factor 
in his formula to allow for the influence 
of the size of the worm wheel, yet this 
matter is obviously one of importance be- 
cause as the size of the pitch circle in- 
creases, not only does the average radius 
of curvature of the teeth increase, but 
contact is more and more confined to such 


N 
Cc 





>- 
w 





— 


Q 





FIG. 5. RELATION BETWEEN END THRUST 


AND NORMAL REACTION, 


portions as have the largest radii of cur- 
vature. Taking this factor into consid- 
eration it will be found that the larger 
the diameter of the wheel, the larger is 
the physical area of contact. I have from 
mathematical reasoning based on the cur- 
vature of the teeth come to the conclu 
sion that the areas of contact vary as the 
square root of the diameter of the wheel. 

The formula proposed for worm gearing 
is therefore of the form 


W=d@xv Dx/ 
where d = diameter of worm 
D= diameter of pitch line of wheel 
sim, @& \" 


s+) 


a constant to be found by ex- 


f=CX 


where C = 
periment. 
a@=angle of thread 
S = circumferential speed of wheel 
mw = an index varying with condi- 
tions but lying somewhere in 
the neighborhood of 0.5 to 0.3. 
Leeds, England 
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The Bogert Crank-Shaft Lathe. 


BY HUGH DOLNAR, 


This crank-shaft lathe made its first ap- 
pearance early in 1906, I saw the second 
one that was placed in work at Blom- 
strom’s motor-car shops, Detroit, wherea 
drop-forged, machine-steel, 4-throw crank- 
shaft was finished on an ordinary lathe, 
ready for grinding, by a skilful lathe hand 
in 10 hours. With the same forging and 
the same workman and the Bogert lathe 
shown in Fig. 1, ten of these shafts were 
regularly turned in Io hours, and given to 
the grinder in as good shape as those be- 
fore requiring 10 hours of lathe work 
each, 

This 4-throw shaft was easily made, as 
there was no finish except of round parts, 
and therefore but little straightening and 
re-turning were required, 

The inventor of this lathe, John L. Bo- 
gert, of Flushing, N. Y., had previously 
produced a crank-shaft turning lathe, in 
which the work was placed on centers, 
driven from the middle, and worked with 
two tool posts carried on two independent 
saddles, This lathe was by no means ideal 
in action, but it contained two saddles, and 
carried two tools, both of which could 
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ing this tool-holder base a steel casting of 
unusual form, an efficient tool support, 
which permitted ready tool placing, was 
obtained, 

In considering the problem of multi- 
throw crank-shaft finishing, Bogert saw 
that if the crank-shaft could be equally 
driven from each end much heavier cuts 
could be taken, because this would dou- 
the thrust resistance, and 


ble tool-cut 


practically make the shaft as stiff in the 
as if it were only half its actua 


1 


lathe 














FIG. 2. THE BOGERT CRANK-SHAFT LATHE. 


length. He also that if two tools 
could be placed at work on one cylindri 


cal surface, one in front, and one, cutting 


Saw 


August 2, 1906 

tions, all be at work at the same time; 
two on one surface, one front and one 
rear, both feeding one way, and the other 
also front and rear, working on 
surface and feeding in the 
contrary direction to the first pair 
of tools. His first crank-lathe  car- 
ried the work on centers, and used two 
tools at once; but in considering the work 
of four tools cutting at once in high-resist- 
ance steel, Bogert saw clearly the inade- 
quate support given by the pointed center, 
even though both head spindle and tail 
spindle were driven, and conceived the 
idea of hinged and swinging clamp-hold- 
ers for the finished crank-shaft ends, this 


two, 
another 


swinging pair of clamp-holders to be fin- 
ished and graduated 
set to zero for the crank journals, and to 
throw within the capacity of the lathe, 
and doweled there, for the crank wrists. 

This made the action of the four tools 
ideal, placing pairs of tools on opposite 
sides of the work and feeding these pairs 
in opposite directions on different surfaces 
so as to oppose thrusts to each other both 
crosswise and lengthwise of the crank- 
shaft in process of finishing; while driv- 
ing the crank-shaft from both ends, as 
shown in the general views, Figs. 1 and 2, 
and in the plan, Fig. 3, gave it its max- 
imum power-transmitting capacity, with a 


together so as to be 








- 














work at the same time, and the form of 
the tool-post seat and support on the saddle 
or carriage was such as to permit holding 
the tool firmly in an American-style tool 
post, and yet was narrow enough to work 
in a narrow crank-throat. This narrow 
tool support is the peculiar and indispen- 
sable feature of the Bogert crank-lathe in 
which the tools must be firmly supported 


on the narrowest possible base. By mak- 


FIG. I. THE BOGERT CRANK-SHAFT LATHE 
on the under side, in the rear, then the 
cut would be in balance after the work was 
roughed down to round, and that this bal- 
anced cut would do away with the need 
for the steady rest. His first crank-lathe 
had used two saddles, independent, and 
each carrying one tool post. It was there- 
fore an easy step for him to apply two tool 
posts to each sadille, making four tools in 
all, favorable condi- 


which could, under 


minimum probability of distortion from 
cut resistance; while the carrying of the 
crank-shaft ends in clamps, instead of 
on centers, gives the crank-shaft the most 
efficient support possible, since it advan- 
tageously employs the full shaft-end 
cross-section to hold the crank-shaft in 
place against the tool thrusts and driving 
torsion. 

It is owing to the rough 


true that, 
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FIG. 3. PLAN SHOWING DRIVING CLAMPS AND TOOL ARRANGEMEN 
rectangular sections of the wrists and _ cally balance each other, and at all times’ the shaft on center With the Bogert 
middle journal when a four-throw blank very much heavier cuts can be taken than’ lathe the middle bearing of this same 
is placed in the lathe, the tool cuts cannot with the single tool and the shaft on  crank-shaft is finished regularly in from 
be always balanced against each other, and__ centers, driven from one end only. 2 to 2% hours, and the whole crank-shaft 
in spite of the driving from both ends the Thus, in the Daimler “Mercedes” shops, _ is finished in something less than one-fifth 
first cuts cause some lifting of the parts a chrome-nickel steel, 45-h.p., 4-throw of the time required on the ordinary 
of the crank-shaft. But as soon as the’ crank-shaft took 10 hours to true the lathe. Having this general scheme clearly 


uts do practi- 


work is nearly round, the « 








middle bearing on an ordinary lathe, with 
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SADDLE AND CROSS SLIDE CONSTRUCTION. 
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a driving shaft of 3 inches diameter, as 
large as the head and tail spindles, being 
provided to carry the spindle-gear driv- 
ing pinions so as to insure the equal 
time turning of the head and tail spindles 
which must be maintained to gain the 
advantages of the system. This pinion 
shaft is carried as high as possible, and 
the saddle stiffness is maintained by a 
steel-casting bridge below the driving- 
pinion shaft, the top surfaces of this 
bridge being scraped to slide under the 
bottom of the top members of the lathe 
shears, as will be seen by the saddle-con- 
struction drawing, Fig. 4. 

The front and rear tool posts are 
moved to and from the work by right and 
left screws, so that the removable hand 
crank which serves for both screws is 
always turned to the right to bring either 
the front or rear tool to the work. 

All possible strength is given to the 
narrow tool posts, seats and slides by 
making them integral steel castings with 
ribs at 90 degrees occupying all available 
space. This tool-post slide is unique in 
form, and gives a narrower tool-post seat 
than seems compatible with substantial 
tool support, but the tool never flinches, 
although held in the one-screw tool post. 
The belt drive gives two speeds only as 
the tool is expected to be speeded to suit 
the particular shaft to be finished. A 
greater range of speeds can of course be 
had by varying the countershaft speed. 

The saddle is held to the shears by 4 
gibs, one under each edge of the gantry 
top members, all gibs, or shoes, being 
scraped to fit scraped under-faces. The 
front shoe may be packed up with liners. 
The other three can be adjusted only by 
removing metal. 

The bridge carried round under the 
pinion shaft, maintains the saddle cross- 
member strength and stiffness, and pre- 
vents lift of the rear tool by flexure at 
the middle of the saddle cross member, 
and the bridge flats make the inside saddle 
gibs or shoes. 

The work is extremely heavy on the 
tool-post slides, and the form of gib and 
dovetail and method of gib adjustment, 
are highly important details. In_ this 
design this snarl has been unriddled by 
discarding the gib wholly, and inverting 
the dovetail, splitting the tool slide in a 
horizontal plane and pinching the top and 
bottom parts of the slide together by 
vertical adjusting screfs, all as shown in 
the end view of the slide in Fig. 4. 

The top member of the tool slide has 
on its under surface, first, flats on each 
side, then two 45-degree surfaces with 
vertical adjusting screws, all as shown in 
cal member of the adjustable shoe or gib 
underneath, which has eight plane sur- 
faces all at right angles, in the section. 
Two of these surfaces bear on the lower 
hook flat surfaces of the saddle slide-way, 
and two are fitted to slide vertically in 
the wide groove in the bottom of the 
dovetailed slide. The bearing surfaces 
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of the slide extending the full width of 
that member are in this form carried up 
higher than in the usual construction, and 
although the slack adjustment is inde- 
pendent, so that one part of the slide-re- 
taining surfaces may be made tighter than 
another by unequal screw adjustment, a 
movement of the slide in the way after 
each screw tightening tells the workman 
whether the screw is too tight or too 
slack. 

This slide and slide-way close by top 
pressure and are therefore right in form 
for tool-post carrying on the front side 
of the lathe, and are also adapted for re- 
sisting the upward pull of the reversed 
tools on the back side of the lathe, be- 
cause the lift is resisted by the flat hook 
faces under the way dovetail faces, which 
are at right angles to the plane of tool 
lift. 

This is the first instance of this in- 
verted dovetail to come under my obser- 
vation. Bogert says it is original with 
him, but old in his own practice. It is 
an extremely creditable solution of the 
gibbed-slide problem. 

Some dimension particulars and mate- 
rial specifications of the crank-lathe illus- 
trated are as follows: 

The driving spindles, cylindrical in 
form, are 38 carbon crucible-steel forg- 
ings, 3x24 inches, with integral 74-inch 
driving flanges on their inner ends to take 
the swinging clamp-carrying face plates 
doweled against turning and held up with 
two screws in each. Obviously it would 
be inconvenient, if not wholly impractic- 
able, to screw these driving face plates 
on the spindles, and they are therefore 
seated to fit the integral spindle flanges. 
The spindle boxes are babbitt in the head- 
stocks with gray-iron babbitted caps. The 
driving pinions are below, and wear on 
the spindle boxes gives downward spindle 
movement by box adjustment, so as to 
close the gears together. The spindle 
driving gears are gray iron, 4 diametral 
pitch, 83 teeth, 134-inch face. The driv- 
ing pinions are phosphor bronze, 19 teeth, 
the reduction ratio being 4.8 to 1. The 
2-step driving pulley is 19% and 21% 
inches diameter for a 5-inch double leather 
belt. The driving pulleys are on the pin- 
ion shaft, which is machine steel, 3 inches 
diameter. The saddle feed rod is 1 9/16 
diameter, machine steel and splined. The 
saddle rack, cut from the solid steel bar, 
is 5 diametral pitch and 134-inch face, and 
the steel-rack pinions have 15 teeth. The 
feed-change gears are gray iron, are 8 
diametral pitch and 1%-inch face. The 
apron saddle reverse is a yoke and three 
pinions. The drive from the feed rod to 
the saddles is through steel worms (3p. i.) 
and phosphor-bronze worm gears, the ra 
tio being I to 57. 

The principal dimensions are: Betwcen 
spindle face plates, or longest work 
length, 60 inches; swing, 22 inches; length 
of saddles on ways, 30 inches; length of 
bed over all, 103 inches; total weight, 
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about 4000 pounds; power required, 5 to 
10 horse-power. 

The first bearing is usually turned with 
the right-hand saddle, and the first cuts 
fed to the left. Both front and rear tools 
are brought into the work at as nearly the 
same time as may be, but until the surface 
is nearly round the tools work alternately. 

The normal feed, both saddles at work, 
is to move the saddles away from each 
other, or both toward each other. For 6- 
and 8-throw crank-shafts, a middle steady 
rest composed of front and rear angle 
forks is proposed. 

The tool shapes are single round points 
and forked tools with round or angular 
points, as shown in the sketch of the lower 
left-hand corner of Fig. 3. High-speed 
steels are used and machine-steel, drop- 
forged cranks can be turned at from 30- 
to 60-foot surface speed per minute. In 
chrome-nickel steel the cutting tools will 
not do well at much more than 16 feet. 





Computing Wages of Government 


All disbursing officers of the United 
States have been solemnly informed in a 
letter from Robert J. Tracewell, the comp- 
troller of the Treasury, and approved by 


Leslie M. Shaw, of the new system of 
computing the wages and salaries of 


Uncle Sam’s employees, pursuant to a 
section of the Sundry Civil Act just passed. 
Formerly the salary which any position 
carried was divided into four equal parts, 
the first of which was divided by ninety— 
the number of days in the first quarter— 
the second by ninety-one, and each of the 
remaining fourths by ninety-two, to get 
at the daily Hence, al- 
though the difference was trifling, three 
rates of pay, on the same salary, were op- 
erative in each year. All disbursing offi- 
cers were supplied with books, looking 
like tables of logarithms, by which the de- 
duction for a day in each month could be 
accurately made. Another computation 
on the same principle was made for leap- 
year, when an annual salary was thus cut 
up into 366 parts. Congress, deciding to 
simplify the system, has just decreed that 
the year’s salary shall be into 
twelve equal parts, and each of these di- 
vided by thirty. A person, for example, 
beginning work on the 11th of February, 
loses only one-third of his month’s salary, 
just the same proportion as if he had be- 
gun on the 11th of August. Irregularities 
at the end of the month thus do not count, 
although it is specified that anyone who 
absents himself from duty on the 31st day 
of the month shall lose one day’s pay, or 
yne-thirtieth of the month’s pay, or one 
three hundred and sixtieth of the year’s. 
[ither the new plan or the old one seems 
unnecessarily complicated, and yet some 
cold, wooden, inelastic system is always 
a necessity in Government operation. The 
learned comptroller writes “where a pro- 


thus 


compensation. 


divided 


motion or demotion occurs,” etc., 


August 2, 1906. 


giving official sanction to a word in uni- 
versal use in Washington, but not found 
in our dictionaries. “Demotion”  an- 
swers such a long-felt want, the nearest 
substitute being two or three words, that 
it is unfortunately liable to find a foothold 
in the language, especially as everybody 
gets to working for the Government 
“Gage promoted me and Shaw demoted 
him” accords with usage at the capital, 
even if it is not capital usage. 
Evening Transcript. 


Boston 





Consul H. A. Johnson, Valencia, 
writes that the new Spanish tariff will 
check the trade in typewriting machines, 
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most of which have been imported from 
the United States. The new tariff does 
not foster any home industry, for there is 
no Spanish typewriter industry or any 


prospects of any, and it has occasioned 
much dissatisfaction in commercial cir- 
cles. The duty has been increased from 


$1.30 to aproximately $3 per kilogram (2.2 
pounds) which therefore adds about $40 
to the cost and freight price of American 
typewriters, 


The report of the Bureau of Manufac- 
tures states that during 1904 machinery to 
the value of $82,028,000 was exported. 
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Detail of Nut Box 
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An English Lathe-Feed Mechanism. 


BY I. W. CHUBB. 


British toolmakers, the York 
shire Machine Tool Company, Liversedge, 
near Leeds, has lately made some of the 
greatest relative advances. The machinery 
has in all cases been re-designed, and the 
firm is now taking its place in the front 
ranks. The company has recently patented 


Among 


an improved lathe carriage longitudinal 
and cross-feed mechanism, which is zhown 
in the illustrations as applied to a 17-inch 
(84-inch center) lathe. The bed is of the 
usual English form, and in many respects 
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of the The quadrant bears a 
gear wheel C which rotates on a bearing 
This pin is 
placed over the feed-shaft so that the gear 
may 


splined to the sh 


carriage 
carried by the fulcrum pin 


driven from a sliding worm D 
The plate A also 
5, which 
lriven gear F and also 

from which is ob- 
Lhus the posi 
tions of the second and third gears can be 


be 


f+ 
Lit 


carries a ‘ond pinion £, Fig 


Sec 
gears both with th 


third gear ( 


with a 
tained the reverse motion 
changed by one controlling lever simply 
about its center, 


H on the lever holding 


by swiveling the quadrant 


a suitable stop pin 


it in position. Then forward or backward 


motion is given to a train of wheels which 
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wheels provided on the carriage for the 
feeds, so that there are no bevel wheels, 
clutches, sliding pinions, or friction gears. 
Furthermore, of the turning, facing and 
screw-cutting motions, be 
locked out of gear while the other is in 
action, this applying both to forward and 


any two can 


backward movements. The quadrant plate 
A swivels on a pin fixed to a gear box be 


hind an apron plate B which forms part 
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FIG,4 i c Section of Carriage showing Rack 
Pinion and Hand Motion 
the carriage does not call for special com- impart motion for facing, or the pair of 
ment. The new device consists of aquad- gears on the quadrant plate can be moved 
rant plate A carrying gears which are out of mesh with the cross-feed train, 
used for communicating either a forward and into gear with a train of wheels pro 
or backward motion to the trains of gear vided for sliding the carriage. In either 


case the torward motion is obtained from 


the wheel / 
backward motion from the wheel G. Thus 


on the quadrant plate, and 
in turn one or other wheel may gear with 
of feed 
gears, both trains being supported by the 
gear box or apron, the longitudinal mo- 
tion being obtained by the use of a fixed 


one or other of the tw 


trains 


rack. This is shown in Fig. 4, which 
gives a section through the rack pinion 
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and hand motion. In the lathe illustrated 
the cuts per inch are: turning, 12, 16, 22 
and 30, and facing, 28, 38, 50 and 66. 

A feature is the use of one controlling 
lever only both for forward and backward 
motions. The stop pin H enters one of 
six recesses in a plate attached to the face 
of the apron, for determining the position 
for holding the quadrant plate A 
there. Four positions are working posi- 
tions, turning and facing, backward or 
forward. The others are out-of-gear po- 
sitions, and it is only when the lever is 
placed into either of these that a second 
lever J, used for engaging a split nut box 
on the lead screw K (see Fig. 3), can be 
moved so as to give the ordinary screw- 
cutting motion to the carriage. For the 
locking device the quadrant plate is pro- 
vided with a flanged segment (see Fig. 5), 
which prevents movement of the nut-oper- 
ating lever except at the two positions 
mentioned. Openings in the quadrant 
segment flange then allow a sector on the 
screw-cutting lever to enter. At the same 
time this locks the turning- and facing- 
feed trains out of gear. Thus is prevented 
accidental engagement of the screw-cut- 
ting motion while the cross- or longitudi- 
nal-feed motion is in gear; also the simul- 
taneous engagement of any two feeds in 
either a forward or backward direction. 
Fig. 6 shows the complete lathe with the 
improved saddle, but with the top slide, 
etc., close to the fixed steady. A better 
view of the mechanism can be obtained 
which shows the front apron 
plate removed. The sector on the nut- 
box handle has a return flange piece 
which, as explained, to put the nut in gear 
must go through one of the notches shown 
on the surfacing-handle quadrant. 


and 


from Fig. 7, 





A machine shop 160x102 feet recently 
built of reinforced concrete at McKees 
Rocks, Penn., cost approximately 3c. 
per cubic foot. 





DETAIL OF INTERLOCKING DEVICE AND 


FEED PINIONS. 

















CARRIAGE WITH FRONT 


REMOVED. 


viG. 7. VIEW OF 


APRON PLATE 
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A Design for a Headstock fora 


Grinding Machine. 
BY H. F. NOYES 


designed to meet 
The dimen- 
base were 


This headstock 
the following 
sions and proportions of the 
fixed by the general design of the machine 
for which it was to be built, as was the 
location of the headstock spindle with ref- 
erence to the base, and the total length 
It was desired to provide an all-gear drive 
of 12 speeds, instantly obtainable, ranging 
from about 6 to 150 revolutions of the 
minute in approximately 
At the start it 
was recognized that the design was likely 


was 
conditions : 


spindle per 
geometrical progression. 


to have a top-heavy appearance, but the 
idea was to do the best we could with the 
given conditions. 

Owing to the confined length of the 
headstock, the only practical way to work 
in the 12 speeds seemed to be by 
using three shafts and two sets of gears, 
one of four speeds and one of three 
speeds, and using some form of internal 
clutch or key. A pitch of 10 and width 
of face of 1 inch were decided on as most 
suitable to the conditions, in which de- 
cision actual theory did not have much 
influence. 

Starting with 6 revolutions an approxi- 
mately geometrical series would be 6, 8, 
II, 15, 20, 27, 36, 48, 64, 85, 113, 151. 


The next step to be determined was 
the form of clutch and diameter of the 
shafts. There is a multitude of these in- 


ternal clutch or key designs, most of them, 
however, of the form of a sliding key. 
There is also one other form at least in 
which plungers are used, but it is quite 
complicated and difficult to make. The 
chief difficulty with all of these devices 
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FIG. 6. 


ENGLISH LATHE WITH 
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is that they are too small for the shocks 


which they must withstand. In most 
cases the designer seems to have assumed 
that because certain proportions have 
been found suitable for keys under ordin- 
ary conditions, the same _ proportions 
would be suitable for a sliding key or 
clutch which has to withstand shock, 


when the duty is much more severe 

In this case a plunger type of key was 
determined on, of a diameter sufficient to 
give a width of clutch surface equal to 
the length of the hub, and a diameter of 
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ment bronze rings were interposed be 


tween each gear, and the edges of each 
plunger, where it would engage the ring, 
were bevelled to an angle of 45 degrees 
The top of the plunger which engaged the 
key, of 
'¥g inch depth, 


gear was shaped into a shallow 
inch width 
the depth being shallow on account of the 


and about 


fact that any increase in depth resulted in 
a decrease of the width of face, which is 
far more important than the depth. 


[he gears which these plungers were 


to engage were made of steel, case hard 










































shaft sufficient to give the plunger a_ ened, and each provided with four slots, 
good length of bearing; the shaft being so that only one-fourth of a turn was 
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Starting with the smallest allowable diam 


eters of gears and the others 


figuring in 
the desired speeds, and then try 
to keep 


to get 


other combinations 


Ing various 


the whole within the smallest possible 


limits 

\ constant speed of 100 revolutions for 
the first shaft was finally chosen as giv 
ing the best general arrangement, and the 


driving pulley was made with a long hub, 
or sleeve, within which the plunger shaft 
latter by a feather, and 


slides, driving the 


1 


the end of the pulley 


out dust 


hub was provided 
At the other 


bushing was 


Keep 


with a 


cap to 
end of tl shaft 


made of 


| 

H 
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FIG. 1 ONGITUDINAL SECTION AND END ELEVATION OF HEADSTOC] 

finally made 2 inches in diameter and the necessary before the plunger would find a length greater than necessary for wear 
plunger 1 inch. While this shaft might a slot to engage, an arrangement which ing qualities in order to provide end 
have been lightened by boring out, the also reduced the wear on each slot thrust for the gears, and maintain an out 
additional weight was not considered of This arrangement of plungers and mov- ward symmetry of hubs on the casing 


sufficient disadvantage to justify this extra 
expense. 

In order to keep down the length of 
shaft to obtain the required 
number of changes, each shaft was pro- 
vided with a number of plungers equal to 
the number of change gears on that shaft, 
the plungers being located such a dis- 
tance apart that by moving the shaft one 
plunger would be disengaged before the 
next was ready to engage the next gear. 
To draw these plungers out of engage- 


necessary 


ing shaft enabled us to obtain the four 
changes on the upper shaft with a total 
shaft movement of less than 1% inches, 
and the three speeds on the intermediate 
shaft with a movement of about 1 inch 

Having decided on the form and design 
of clutch the next the size of 
the gears, the smallest being determined 
by the smallest amount of stock allowable 
around the shaft. In figuring the gears 
in this case I do not know that there is 


any other method than that of cut and try, 


step was 


The arrangement for oiling the gears con 
sisted of a spiral oil slot connecting with 
the oil groove in the long bushing, and 


passing between the plunger holes in 
the shaft 

[he first intermediate 
seven gears giving, evidently, four speeds 
varying with the clutch gear which is in 
engagement on the upper shaft. The 
second intermediate contains three gears 
so proportioned as to continue the regu- 


lar steps of the first four. For instance, 


shaft contains 
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the four steps of the first shaft with in- 
termediates of 22 to 88 teeth will give ap- 
proximately the first series of 6, 8, 11 and 
15 revolutions; with the intermediates of 
49 to 61 it will give 20, 27, 36 and 48, and 
with the intermediates of 79 to 31 it will 
give 64, 85, 113 and I5I. 

The end of the second intermediate 
shaft is provided with a feather and 
slides in a sleeved pinion which drives the 
directly. These latter 
with a slightly spiral 
degrees angle. The 


face-plate gear 
are made 
tooth, of about 15 
for this is that there seems to be 


gears 





reason 
some objection to the use of straight- 
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Section on HH 


toothed gears on the face plates of grind- 
ing machines, in that there is a claim that 
This is 
not usually so, but while I have not ab- 
solute proof of it I have seen some pretty 
good demonstrations made which seemed 
that straight- 
toothed gearing will have this effect under 
I am aware that I am 
going contrary to Mr. Norton's belief in 
this statement, as he distinctly states in 
his little book on grinding that gearing 
does not have this effect, and gives some 
pretty conclusive arguments to substanti- 
ate it; nevertheless, I am still open to 
conviction, and believe no one will deny 
that spiral gears will run more smoothly. 


they will produce chatter marks. 


almost conclusive proof 


certain conditions. 
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Letters to the Editor. 
Doing Worthless Work. 


With all that has been said, there is one 
phase of the worthless work question 
that I don’t remember to have seen dis- 
cussed. It relates to the numerous jobs, 
big and little, which a shop does for it- 
self. Only rarely do they receive enough 
consideration to give the best return for 
the money. 

To be convinced, go out and look un- 
and in the out-of-sight 
one will unearth a 


benches 
Ten to 


der the 


corners. 


you 


August 2, 1906. 


used it anyhow; so down it came again. 
It doesn’t take much of this sort of 
thing to eat up a good deal of money. 
Now what are you going to do? Keep 
on letting anybody and everybody have any 
and every sort of job done that he thinks 
he wants? Or will edict 
that no work shall be done without your 
written order? Probably the latter, and 
then turn down, on general principles, all 
suggestions but Honestly, 
that won’t make much improvement. 
How, then, shall we so manage things 
that the foolish and unnecessary shall be 
avoided and the needful be done in the 


you issue an 


your own 
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FIG. 2. SECTIONS OF HEADSTOCK. 


collection of traps of all sorts, some never 
completed, others that served some tem- 
porary purpose and were long ago for- 
gotten. You paid good money for all of 
them. Oh! of course, they made 
in odd times and didn't cost anything,” ex- 
cept that work of that sort costs more 
than any other. 

Then too, what about all the little and 
big “improvements” that are made around 
the works? Do they all really improve? 
To be sure, “all the carpenter had to do 
was to put up a couple of posts and a 
brace across,” or may be it was “just 
some stringers out in the yard with a 
few planks on them;” but by and by it 
was found to be in the way, and nobody 


“were 


best and cheapest way? The problem is 
stated no differently from that of good 
management along any other line. 

Order and discipline require that every 
job in the shop should be handled in the 
same systematic manner. If it pays on 
your customer's orders it pays on your 
own. If order and discipline be not main- 
tained in this class of work just as in any 
other, you are keeping a school for loaf- 
ing, soldiering, and unlimited “govern- 
ment jobs.” 

It is found that profitable manufacture 
requires careful scrutiny of the customer's 
order or the trade’s demands, 
as to the best methods of meeting these 
requirements, preparation of proper and 


decisions 
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accurate instructions to the shop, obedi- 
ence to these instructions, application of 
the best and quickest methods, complete 
reports of all material and labor, and for 
the future, analysis and discussion of 
costs. 

The same attention should be given to 
propositions involving work by the shop 
for its own accommodation. 

It is important that these propositions, 
requiring the 
should be passed on by someone 
petent to judge both of their desirability 
for the purpose and of the probability of 
getting an adequate return for the money. 
He must know the details of the work 
and of the plant, and the financial posi- 


expenditure of money, 


com- 


tion and policy of the company. This 
points to a pretty responsible man. 
Can't he do it? Too busy? Well, it 


doesn’t pay to be too busy to look after 
your Turn the 
present work over to your able assistants 
and look into this yourself for a while, if 
you never have done so. You'll be 
prised. First give that order that abso- 
lutely no work is to be done out of the 
regular course of manufacture except with 
your written permission. 

The first question you will ask about 
the first thing that come up is “what is 
it going to cost?” Ergo! A request for 
work to be done must be accompanied by 
an estimate. This is valuable in 
It saves your time, and it educates 
the party making it. For the latter rea- 
son you better have him include in it not 
only the labor and material, but the per 
centage of burden the job ought to bear 
to pay its proper share of plant expense. 
Don’t forget that burden. It is the hard 
est thing to get the shop man straight on. 
Don’t let him confuse it with profit. It 
is dead loss if you don’t get it. 

It will cost s 
it pay? Oh, yes, doubtltss it will be con- 
venient, but what pay? Dollars 
Now be as pessimistic as you 
withal. The 
other fellow will try to “make good” and 
himself. You need to be 
This isn’t an 
Send him back to look it over once more. 
Ten *o one he'll think of a better way, 
for very likely it was his first idea and 
not carefully 
learned that yet. 

Perhaps you'll find that it won’t pay at 
all; or that although a good thing in it 
self there is not likelihood of sufficient 
use to bring full return; or you will have 
knowledge of some change 
that would soon render it obsolete. Per- 
haps the request will bring to light some 
faulty design or process which can easily 
be corrected. All in all, you will find oc- 
casion to “turn down” a large proportion 
of these requests; at the start, a very 
large portion. 

One of the first distinctions 
need to make is as to the class of the ex- 
penditure. Is it a betterment, like a draw- 


own business. some of 


sur- 


two 
ways. 


much. 


Now,\. what will 


will it 
and cents! 
know how, but reasonable 
defend con- 


vinced. emergency job. 


considered He hasn't 


impending 


you will 


AMERICAN MACHINIST 


ing, pattern, or tool that can be used 
again and again till worn out, or like an 
addition to your buildings or machinery? 
Or is it shop expense, which you must 
bear, such as repairs, general supplies, 
temporary changes and additions? Or is 
it an expense for some customer's order 
and so chargeable to it? Perhaps you will 
have to divide it between these classes. 

If a betterment, the inventory value ot 
your plant is increased, and you have the 
opportunity of taking note of it right now. 
If a shop expense, can you afford it, or 
can you afford to neglect it? If expense 
for a customer, will you get paid? 

Well, most of these requests have be: 
have been so modi 


denied, and the rest 


fied as to be satisfactory. Doubtless you 
drafts 
manager 


consulted foremen, nen, cost 


clerks, and sales before you 
could decide on some. 

Ihe order for the job has gone to th 
toolmaker or blacksmith or carpenter 
Will they do just what you discussed with 
the foreman and others and what the es 
timate covered? they certainly won’t un 
and so you see an exact 


the esti 


less they are told; 
specification should accompany 
mate to your pigeon hole, and a copy of it 
It ought to be ex- 
“as per sketch herewith” or the 


go out with the order. 
plicit too, 


equivalent so that six weeks later you 
will have no haggling about it. 
You may lie back and smoke if you 


want to, and can afford it. 

Of course you have a cost system of 
and the 
tickets for the things you approve will ul 


some sort time and material 
timately all come in and be debited and 
credited and you will get a 
Where’s that estimate? Jumping Jemi 


What’s the matter here? 


report 
ma! This was 
to have cost only $9.40 and here are tickets 
to show that it ran up to more than forty 
What in thunder! Here’s the 
and its only a 


dollars. 
sketch 


bracket affair with a cam to tighten and 


too, little simple 
some hardened bushings. Why, you could 
have made it yourself in less than 
trouble is that the black 
smith made a little mistake in forging it 
up which until the 
bushings had been put in and so it had to 
| And it took quite a 
lot of fitting, more’n we expected, getting 


a day 
Of course “the 
discovered 


wasn't 


e made all over 


it to hold just right, ’n that run it up 
some.” 
This is no fanciful experienc: It 


takes a lot of pounding and a lot of pa 


tience and of persistence to convince 
everyone that all work costs money, that 
pay for gimcracks are 


quite as big as the ones you take in trade, 


the dollars you 
that your own work deserves as much at 
tention as any other. 

No two shops need exactly the same de 
tails of management “best 
system,” and your own conditions must 
determine to what extent you will syste- 
mize your betterment and expense work 
If your office is all under your hat your 
best system is 


There is no 


just plain common sense 
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From there it runs up to the most mod- 
ern methods with card-ledgers and tabu 
and all the 


it as much as you 


lating machines 


fixings. Give 
like and your business 


will stand, without losing sight of the 
basic common sense, and you will add a 
welcome per cent. to profits. Watch out 
sharp for worthless work! 


KE. R. DovcLass 


A Protractor. 


Here is a sketch of a tool | designed 


recently for laying out engine shaft 


where two keyways are required as at N 





Referring to the section it will be seen that 
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THE rool \ND THE WORK. 


A, having a spring behind it, will adapt 
itself to deep or shallow centers Bisa 
a little to 
tool 
, then insert A 
in the center at the end of the shaft, then 
press the tool tight against the end of the 
shaft and scribe the 


lowa 


washer with its face hollowed 


give it spring lo use this set the 


blade to the required angle 


lines 
H. J. CHINNECK 


Removing Delicate Work From 
Threaded Mandrels. 


When one has a lathe job ma threaded 


mandrel it is often quite a difficult thing 





to unscrew it when finished without spoil- 


ng its appearance. <A carpenter's wood 


clamp answers very nicely, but would not 





™ — ae 
4 
REMOVING DELICATE WORK. 
do when the job is a delicate one, as it 


would twist it out of shape. 
A piece of leather belting held ina hand 


vise as shown in the illustration, will do 
the trick. The belting must be left long 
enough to allow the jaw of the hand vise 
to kink it in at ¢ [his will be found very 
effective without injuring the work 
ArTHUR [*, MILLER 








Arbor for Making Gear-Cutter 
Forming Tool. 


The arbor shown in Fig. 2 was designed 
for making forming tools for cutters for 
gears of small diameter. The cutter, a 
double one, as shown in Fig. 1, is used for 
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this method being adopted is that all the 
dies can be easily ground to gage to as 
fine a limit as is practicable for the work 
required. 

As shown in the plan, the main part of 
the fixture is a casting carrying a central 
post or stud for the plates to revolve on 














FIG. 2 Arbor for making I 


cutting the outside diameter and the teeth, 
two at a time, in cast-brass gears for the 
intermediate train in water meters. The 
gears have 4o teeth of 26 pitch, and are 
ut in strings, a number of them being 
The form 
ng tool is clamped into the arbor, and the 
cutting edge turned and then formed with 
a commercial gear cutter as though it 
would be a section of one of the gears 
that are to be cut. When forming the teeth 
on the forming tool with a commercial 
gear cutter it is well to cut to within o.o1 
inch of the required depth, then stone one 
f the teeth on the cutter to a smooth 
edge, lock the spindles of the milling ma- 
chine, and finish the depth by shaving. 
H. E. R. MAwnsranp. 


forced onto a parallel arbor, 





A Notching Fixture for the Punch 
Press. 





One thing that causes a great deal of 
trouble in a press shop is that in a great 
many cases the index fixtures are so con- 
structed that when a lot of plates have 
been notched and the press is changed 
over onto another type of plate and then 
there is another order for the type of 
plates that were cut first, considerable 
adjusting of the die and the indexing ar- 
rangement is necessary to get the notches 
just the same as they were in the original 
plates so that the two lots can interchange 
one with the other. The drawing shows 
an attachment that overcomes this dif- 
ficulty, the index finger being fixed always 
in the same relation with the center and 
the die. 

In the first place the dies are made with 
one side straight and held down by a 
fillister-head screw while the other side 
is planed at an angle where the clamping 
screws are set up to tighten it against the 
square side of the bolster; the reason for 





“orming Tool for Cutter 
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index finger and pawl to suit the differ- 
ent diameters of plates. The plan shows 
also the brake and the spring stop that 
take up any irregularity in the throw of 
the pawl and always bring the plate 
against the index finger. The plates are 
cast with a ring on the under side that is 
turned to fit the band brake, which is shod 
with leather and adjusted with a screw to 
the required tension. The vertical stud 
in the fixture is carried by a slide which 
can be adjusted along a dovetailed slot 
in the base to accommodate the various 
sizes of plates, and the lock nuts on the 
threaded post shown in the side view form 
means of adjusting the plate vertically to 
bring it level with the die when the latter 
is ground. I may mention here that steel- 
faced iron is the right material for notch- 
ing dies. After a die is ground down % 
of an inch it has lost its size due to the 
slight amount of clearance which is neces- 
sary. When steel-faced iron is used the 
thickness of the steel is slightly tapered, 
and the iron can be backed off so as to 
give plenty of clearance, leaving enough 


; 





















































A NOTCHING FIXTURE FOR THE PUNCH PRESS. 


and having a bolster or die holder which 
is machined central with the stud. There 
are also three projecting arms that are 
slotted out and provided with elongated 
holes at suitable distances for fixing the 


metal to strengthen the die when it is 
ground thin. 

Of the three cross arms on the fixture, 
one is to carry the index finger and the 
other two to carry the pawl slide A which 
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is fitted in guide blocks (one of which is 
shown at B) so as to slide freely. Both 
guides are made so as to be adjusted to 
suit the different sizes of plates. The 
amount of throw required is given by the 
usual adjustable eccentric on the end of 
the shaft. The indexing pawl is fixed on 
the sliding bar 4, shown, by two 
screws, and is fitted with a spiral spring 
{not shown) and also with a stop pin to 
keep it from shooting too far out. It is 
held down by a plate secured by four 
of the 
index finger is the same as the pawl except 
that it is fastened directly on the slotted 
arm. Two tapped holes are provided in 
the underside of the adjustable block, so 
if one hole comes over the space between 


as 


small screws. The arrangement 
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is put in the jig it does not require re- 
setting; when one slot is finished the jig 
is turned quarter way round and the other 
slot is operated on, the jig being placed 
against the back strip of the chuck. In 
making this jig it must be ground square 
on all sides and ends so that the work will 
come the same 


all over, is very handy in connection with 
the grinder for setting work 
Cuas. W. T 


CKER 





Adjustable Drill Jig. 


shows a simple, adjustable jig 


-d for the purpose of drilling the 












































. Mac! 
the slots the holding-down screw can be 
put in the other C. PETITJEAN. 
London, Eng. 
A Jig for Holding Broaches While 
Being Ground. 
This jig is used in connection with a 
magnetic chuck. It is shown at A. B is 
the clamp, C is a set-screw for ad- 
justing the clamp and X is the cap screw 
for tightening it. The broach is shown at 
D. It is held so that the keyway may be 
ground to size. For small work say % 
inch diameter the liner E is used. This jig 
will handle work from % to % inch diam- 
; HE WORK 
eter. It is handy for holding any round ' ’ 
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A JIG FOR HOLDING BROACHES WHILE GRINDING 


work such as, for instance, the piece F, 
which two of it, 
about % inch deep, at right angles to each 
other. The jig is shown at G standing on 
end to grind these slots. After the piece 


has slots in one end 
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I have made some spare points for my 
B. & S. micrometer like H. They are for 
measuring the depth of keyways and I find 
them very handy. The square /, made of 
14-inch sheet steel hardened and ground 
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AND THE JIG 
hole in the clamping-screw lug of the 
piece Fig. 2, true with the circumference 
yf the lug, irrespective of any variatior 
in the. distance between the center of 
the lug and the center of the bore of 

the hub 

The nurled screw A of the jig is first 
loosened and the plug B inserted in the 
bore of the hub, until the drill guide C 
is over the lug, then by means of the 


screw the end of the rocker D containing 
the go-degree V is forced against the lug 
thus centering the hole for the drill true 


with the lug S.B 





Casting Oil Grooves in Babbitt Boxes. 


In looking over some back numbers of 
the AMERICAN MACHINIST I saw an article 


in Vol. 27 at page 1177, entitled “How a 
Spiral Oil Groove was Formed When 


Pouring a Babbitt Bearing.” 

The plan seems to be a very good one 
when you have the half-round wire, man- 
drels and reamers at hand, but it is so 
often the case you do not, particularly if 


you are away from the shop on a repair 


iob 

Some years ago I had a job repairing 
some wood-working machinery that had 
been through a fire and had occasion to 


pour some solid boxes for a high-speed 
shaft that was difficult to keep well oiled 
so I decided to 


was 25 miles from a shop and its facilities, 


a spiral in them. | 


put 
I oiled the jour 


so I hit upon this plan 
] then took i 


nal fits n the shaft and 
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paper that would reach once 
around the journal and secured it with 
a piece of string about 3/16 inch diameter 
wound in a spiral of about %-inch pitch. 
I wound it tight so as to make it as near 


half round as possible to aid in removing 


piece of 


after the box was poured. When the 
shaft is thus prepared, level it in po- 
sition in the boxes and pour as usual, 
after securing the ends of the boxes. 


When sufficiently cooled remove the boxes 
and take hold of the string and pull it and 
your paper out and you have your spiral 

If the babbitt is very hot it will burn the 
string, but the char is easily 
with a piece of wire. 

The size of the groove and spiral de- 
pend on the job in hand. If you haven't 
any drill to drill the oil holes from the 
outside to the spiral, put a stick in the 
hole drilled in and remove it 
after the box is poured. 

This may be old but it was new to me 
and doubtless will be to many of your 
young readers, and it insures a good oil 
passage. E. T. StTranc. 


removed 


the box 





Straightening a Large Shaft. 


In the accompanying illustration I show 
a rig I made for straightening shafts 
The shaft, in this instance, was 8 inches 
in diameter by 11 feet and 6 inches long, 
and was 9/16 of an inch out of true at the 
part over the forge. I first raised the 
lathe up, as shown, then made two U-bolts 





STRAIGHTENING 


2 inches in diameter; with cross-pieces and 
Then I cut two go-lb. steel rails 
and placed them side by side in the 
U-bolts as illustrated, then made the por- 
table forge and rigged up an air supply 
for it. 

I started a fire in the forge, at the same 
the shaft 


nuts. 


time revolving slowly and 
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gradually bringing it up to a red heat at 
the bend, at the same time easing up at 
the centers as the shaft expanded. After 
getting the shaft sufficiently hot I removed 
the forge and brought a 4o-ton hydraulic 
jack, as shown, into place; I then put 
about 30 tons pressure on the shaft at this 
point, and upon releasing the jack the 
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By this means of straightening it takes 
all strain off of the lathe-centers, and it 
is possible to bring the shaft sufficiently 
true for all practical purposes, 

E. Cooper WILLs. 





Boring Large Work on a Small Lathe. 

An old 18-inch lathe was taken and a 
134-inch hole bored through the spindle. 
The headstock of the lathe was reversed 











first time I found that I was inch 
1 
l 
wort , 
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A SMALL LATHE RIGGED UP 





A LARGE SHAFT. 


nearer true than at the start. By putting 
pressure on with the jack several times 
I was within 3/64 inch of being true. I 
rotated the shaft until I found the lowest 
point, then put on 40-ton pressure and let 
it stand over night to cool off. 
ing the jack in the morning we found the 
shaft within 0.010 inch 


On releas- 


true 


FOR BORING 


LARGE WORK. 

and extension pieces C bolted to the face 
plate to afford means for clamping large 
work. 

A casting A was bolted to the car- 
riage and a boring bar B made to fit the 
hole in the spindle. This bar carries a 
double-ended cutter D and is fed by the 
tool carriage. 

With this rig we have bored chain 
wheels and gears nearly six feet in diam- 
eter and could handle even larger work 
if not too heavy for the machine to carry 


safely. W. ALTON. 





Why Mechanics Do Not Read. 


When so much good material is at hand 
for self-instruction and existing condi- 
tions pave an easy way for the willing 
student, so that all have the opportunity of 
acquiring a good education in any branch 
of science or art, is it not strange that 
so small a percentage of the public takes 
advantage of it? In almost every town 
there is a library or reading room, and even 
if one cannot have access to either, there 
are books treating comprehensively on any 
desired topic which are considered author- 
itative, authors are the greatest 
thinkers on the subjects, and which can be 
bought for a nominal price. Periodicals 
are legion. Many are good ones, stand- 
ards in their line, and treat exclusively on 
any subject on which one may want in- 
Yet our reading rooms and li- 


whose 


formation, 
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braries are practically empty through the 
day, and in the evening are very poorly 
patronized, and those who are present pre- 
fer to play some game rather than do any 
reading. Our fathers would have jumped 
at the opportunities which we now en- 
joy (?), for they took advantage of al! 
occasions, which were few and under ad- 
verse circumstances, to read upon the sub- 
jects in which they were interested. 
Strange that the present generation, with 
sO many greater advantages, makes no use 
of its opportunity. Is it because these 
advantages are so common and knowledge 
so easily secured that they are so little 
appreciated? Is that which is difficult to 
attain prized the more because it is so, re- 
gardless of its intrinsic value? Is the 
sentiment universal which is expressed in 
Mark Twain’s remark, “If prunes cost ten 
cents apiece they would be the greatest 
delicacy in the world?” 

I am well acquainted with a young me- 
chanic who had visited Washington, and 
was much impressed with the Congres- 
sional Library. He repeatedly stated that 
if he only had the opportunity of 
spending some time in that building, he 
would certainly take advantage of it, and 
read extensively along mechanical lines. 
He is now working in the Navy Yard at 
Washington, is off duty at three in the af- 
ternoon, and on Saturdays works only in 
the morning. He has been there nearly 
eighteen months, and according to his own 
statement, he has been in the library twice, 
the second time to take friends through 
who were visiting the city. Although he 
passes the library every day, all the tech- 
nical knowledge which he has acquired is 
nil, 

This brings me to my subject proper, one 
which I am sure will interest AMERICAN 
MACHINIST readers, and should interest 
those who, to their discredit, are not your 
readers. In looking over the back num- 
bers of the paper my attention was ar- 
rested by a question asked by one of your 
correspondents, “Why do not more machin- 
ists read the mechanical papers?” As no an- 
swer was given, the impression was con- 
veyed that many machinists do not read 
these papers. I concluded that a little in- 
vestigation of my own might be for my 
own benefit, might give me some light on 
the subject, and incidentally prove inter- 
esting to others. I thought that the best 
means for securing the information would 
be to interview those mechanics who do 
not read and discover their reason for not 
doing so. So I proceeded accordingly. 

One man whom I questioned is a good 
mechanic, has been working at the trade 
for 15 years, and although he holds a good 
job at the bench, his work is pretty much 
the same today that it has been since he 
served his time. He has been working at 
one branch of the trade so long that he 
considers himself an authority in his class 
of work, and is loath to accept sugges- 
tions or make experiments. One would 
naturally conclude that a man with this 
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disposition has read very little along me- 
chanical lines. When asked if he had ever 
considered subscribing to a technical jour- 
nal, his answer was something like this: 
“Yes, lots of agents have tried to talk 
me into it, and nearly every cub in the 
shop has tried to secure a commission out 
of me; but then their interests are not 
mine. Four dollars for a paper? Why, 
they must think me easy, A man in my 
position cannot afford anything like that.” 
Yet this man pays more than that for a 
daily paper and admits that he seldom 
gets farther than the head lines and car- 
toons.- Perhaps the fifty cents monthly 
do not seem so great to him as the sum 
total. He smokes two five-cent cigars 
daily and will frequently “for friendship’s 
sake” take a glass of liquor. He goes to 
every show that comes along and is on 
every excursion, often spending the sub- 
scription price objected to on one trip. 
He thus spends money needlessly which 
if summed up for the year would more 
than pay for half a dozen good journals. 
Yet he cannot or will not see his false 
economy, and positively contends that his 
circumstances are such that he cannot 
afford the journal. Admitted that his 
financial affairs are an entirely personal 
matter with him, yet that fact does not 
change the inconsistency of his position. 
Another on being questioned replied 
that he did not have the time to read 
through a paper every week and so has 
given it little consideration. It is not un- 
usual for this man to spend an evening at 
pool or billiards, playing continuously 
from seven until eleven. He is a single 
man with practically no responsibility out- 
side of his work and his evenings and 
Sundays are open to spend as he sees fit. 
Another claimed that much of the sub- 
ject is too deep for him; there is much 
which he cannot understand. He admit- 
ted a fair knowledge of the lower branches 
of mathematics, including arithmetic, ele- 
mentary algebra and a smattering of ge- 
ometry and also that he had a clear con- 
ception of them so far as he had studied 
He complained that many of the formulas 
and many of the data given in technical 
papers are entirely incomprehensible and 
that very many mathematical signs are as 
Greek. This man’s inability to compre- 
hend the articles which he mentions is due 
either to lack of application or inclina- 
tion or both. His hobby is music and he 
has mastered the violin to the point of 
being an exceptional amateur. He is 
now studying harmony and counterpoint, 
conceded to be the most difficult of all 
theories and the one of which it is hard 
est to obtain a correct conception. If the 
opinion of those in a position to know is 
of value he has made excellent progress. 
Yet he professes his inability to under- 
stand the simple problems in the journals, 
and this in face of the fact that he has 
chosen mechanics as his life work and 
studies music for pleasure and pastime 


only. It is hard for me to conceive any 
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logic which could support his position. 
the rather remark 
able statement that a fellow does not re 


Still another made 


ceive credit for schemes applied to his 
work which he has seen in the AMERICAN 
MacHINIst, for the reason that the met 
over him read also and discount accord 
ingly his ability. This answer, while ob 
viously incorrect, I believe deserves con 
Some time ago I heard a very 
interesting this question 
which brought out an excellent opinion on 
Several of the drawing-room 


sideration 
argument on 


the subject. 
force were debating over a jig problem, 
among them a technical graduate and an 
apprentice. The apprentice finally sug 
gested a scheme which was adopted. Af- 
ter the controversy had ended the college 
man went to the head draftsman and de- 
preciatingly informed him that the plan 
had been published in the columns of the 
AMERICAN Macuinist. He received a 
response which brought the color to his 
face which was about as follows: 

“Well, why didn’t you suggest it then? 
Had you done so would you have given 
the AMERICAN MAcHINIST the credit? If 
you had suggested something which you 
had learned at school you would not have 
informed me of the source of your in 
formation, and let me tell you that that 
young fellow’s perusal of the AMERICAN 
MACHINIST is just as much his education 
as your college training is yours, and if 
he is quicker to apply it it amounts to just 
as much. You were both in that prob 
lem together, both had an equal chance, 
and you let him win out, and now you are 
trying to deprive him of the credit due 
him. I want it strictly understood that 
results are what count in this place and 
prestige from former environments, col 
lege or otherwise, will cut no figure if 
you cannot make good.” 

The above interviews are only a few of 
many and have been selected as repre 
sentative. Many other answers were giv 
en which are so insignificant that they do 
not deserve attention. The fact that all 
seemed most willing, even eager to ad 
vance a reason was very evident. Their 
attitude was very like that of the small 
boy who has neglected an appointed duty 
and is trying to clear himself with ex 
cuses. Before approaching any of them | 
endeavored to pick out those who from 
general appearances and the trend of their 
judged did not read l 


work, | technical 
In every instance with but one 


journals. 
exception my surmise was a correct one, 
for the fact that they were not progres 
sive enough to read on their line of work 
was evident. After I had gone the round 
I reversed the order and went to all of 
the best men in the shop, from the su 


perintendent down to the old reliable 
standbys in the tool room and on the 
bench. The result was that all (no 
exceptions here) were readers of the 


AMERICAN MACHINIST and some of them 


were getting two or three mechanical 


journals. 
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With these facts so evident, surely 
there should be some incentive for the me- 
chanic to constantly add to his store of 
knowledge and increase his efficiency by 
literature dealing directly 
I believe that if anyone, 
no matter where located, will take the 
trouble to investigate he will find that 
those who have reached the top have been 
constant readers. There seems to be a 
mistaken notion prevalent that the read- 
ing is the result rather than the cause of 
the reader’s promotion. Careful thought 
and study will surely prove the reverse to 
be true. The young man with only a com 
mon-school education who has had prac 
tical experience and has been a constant 
reader has, in our shops, forged ahead of 
the college graduate his 
education finished and does not read. Af- 
ter all, the college man has only a little 
better beginning than the apprentice and 
even this has been disputed, for practical 
the fundamental 
mechanical success. All of our 
portant technical schools are learning from 
the shops rather than the shops from the 


investing in 
with his work. 


who considers 


experience is base of 


most im- 


schools. 

Conditions as I see them lead me to be- 
lieve that the best mechanical education is 
a combination of thorough practical expe- 
rience, association with superiors in one’s 
occupation, diligent research in literature 
both standard and current and a compre- 
hension of those mathematics which deal 
with mechanics. am 
little 


requl 


These any 
bitious young man may secure with 
expense. not the chief 
site, but persistence and application 
One young fellow upon being cited to 
another, who had risen above him, as evi 
dence of the value of trade literature, re 
plied, “Oh, Sam? Well, no wonder, he has 
a pull; the old man thinks that there is no 
one like Sam.” Admitted, but I know 
personally that Sam got that pull only be- 
cause he proved to be a good man and is 
interested in his work. He is diligent, 
persistent and applies himself with an ar- 
dor which shows that his interest is whol- 
ly in his work for the work’s sake rather 
than personal gain. Any man can gain 
the same pull by following a similar 
course. The only question which he has 
to decide is whether the result is worth 
the effort. I have been asked the 
question whether _ the fact alone 
that a_ fellow reads mechanical 
journals gives him prestige. Within 
my observation it does. One of our fore- 
men answered that the man who is suffi- 
ciently interested in his work to invest in 
a subscription and spend a portion of his 
time in reading has invariably a_ better 
prospect than the one who does not; and 
he will get a better “show,” for he is en- 
titled to it and is better able to fill a good 
He added, however, that he 
would not tell his men that, for if he did 
some of them would subscribe at once ex- 
line for the 


directly 


Money is 


position. 


pecting in a month to be in 
best job in the shop. 
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With all the evidence proving the great 
educational value of mechanical literature 
and the fact that this literature can be se- 
cured for so little money, yet the great 
majority of the men engaged in mechani- 
cal lines neglect the opportunity and pre- 
fer to spend both time and money for 
something which brings them no return 
Certain it is that very many men with the 
stuff in them to reach the top, or at least 
go far up the ladder, fail because of their 
constantly neglected opportunity. 

PESSIMIST 





Tool for Machining Large Fillets. 


two sketches of a fillet turning 
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it off, lay it on the drill-press table, take 
the drilled casting out of the jig and put 
a blank in. I would then pick up the 
clamp, which by this time was generally 
on the floor, and clamp the casting in the 
jig. I soon got tired of this performance 


and hinged the clamp to the jig. 
Cc. W. J. 





A Boy’s Objections to Serving an 


Apprenticeship. 
I have read with interest the article 
at page 25, A Boy’s Objections to Serving 
an Apprenticeship, by Pessimist, and 


would like to take up some of his points 
































I enclose from the standpoint of one who has been 
or planing tool, which I believe excels through the mill and is now bringing 
the one which appeared at page 156, con- others through 
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TOOL FOR MACHINING LARGE FILLETS 


tributed by J. Menegus. It does away with 
the offset, which is a prominent feature of 
Mr. Menegus’ tool, and it can be used on 
a complete half-circle directly in front. 
Washington, D. C. Burt SKELLAN. 





A Clamp Hinged to a Drill Jig. 


The sketch shows an ordinary malleable 
iron clamp hinged to a drilling jig. 




















A CLAMP HINGED TO A DRILL JIG 
‘jig like but 
clamp was not hinged to the jig, and every 
time I unscrewed the clamp I had to take 


I was using a this, the 


“That the factories look entirely to 
their own interests to the detriment of the 
boy and do not advance him as rapidly as 
they should.” Speaking of mastering one 
branch and then being kept at it, who is 
to be the judge of the mastery? Does 
the apprentice expect to pick his own 
jobs and dictate as to what he is to do? 
In my experience, a boy does not master 
branch of the trade in his three or 
four years’ believe that the 
average boy is moved around as often as 


Ist 


any 
term, and I 


he deserves. 

2d. As to the “opportunity for an all- 
around What is wanted is 
to make an expert man in some one trade 
and not a “Jack of all trades.” I believe 
that life is too short to try to cover the 
whole field. However, we do have our 
patternmaker apprentices serve six months 
in the foundry in order to give them 
“foundry sense.” 

As to the special fixtures, jigs, etc., it 

get monotonous to do 
work, but if the boy is 
resses as he should, he is 
make these fixtures, 
We rarely 


experience.” 


does sometimes 
this 
bright, and prog 
soon learning to 
which is certainly good work. 
find apprentices employed as machine ten- 


repetition 
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lers, but this work is given to specialists 
who are employed for that purpose only 
and not to learn the trade 

3d. “The associations are bad.” I ob 
this statement, 
and it could only have been made by one 


ject most strenuously to 


f very limited experience and knowledge. 
for 


I was raised on a farm; worked 


twelve years in machine shops ard draft- 


ing rooms; traveled in various parts of 
the country in a way that brought me in 
contact with many classes of men, far- 


iers, dealers, manufacturers, mechanical 


engineers, traveling men, railroad men, 
etc., and I say most emphatically that the 
shop men do not suffer at all in compari 
son the the dis 


closures of rascality, filth, and corruption 


with other classes. In 
in the papers, I do not find any great pre 


ponderance of machinists. No matter 
where you will go, you will find human 
nature much the same, and you will also 
find vulgar, foul-mouthed men 

4th. 
cive to good health.” 


that there are shops, as 


“The environment is not condu 
There is no doubt 
offices, 


homes, stores, etc., where the sanitary con 


well as 


ditions are bad, but the modern shops, and 
many of them not so modern, have every 
com 
Ma 


CHINIST as well as other technical jour 


thing necessary for the workmen's 
fort. The pages of the AMERICAN 
nals show that conditions are being bet 


tered all of the time and are 
ably better than in the “good old times.” 
5th. Astothe “injustice of foremen,” it 
should be remembered that foremen 
only human and if the boys could only 
look at things through the foremen’s eyes 
for a time, they would wonder how he 


treat them as well as he 


incompar 


are 


could does. ] 
often wonder when I look back why my 
foreman, during my apprenticeship days, 
did not kick me out of the shop, although 
I used to think | was badly abused. 

6th. As to “the 
think that this point is well taken, as if 
work 


union,’ I do _ not 


he does not want to under union 
conditions, there are a large number of 
open shops where union and non-union 
men work together in harmony 

7th. As to the “difficulty of getting bright 
boys to learn the trade,” in this 
of the country the supply always exceeds 
the had to 
years for a chance, and then had to bring 


section 


demand. I wait about two 


“influerce’ to bear in order to get 
in \ll of the shops 


applications from far more boys than they 


some 
around here have 
can possibly use, and while they are not 
all the brightest, they are not all the dullest 
by any means, but just good, average boys. 

There were two principal reasons which 
decided me in favor of serving an ap 
prenticeship in a machine shop: First, | 
liked the work and my tastes ran in that 
direction, and second, I considered it one 
of the most promising fields for a young 


man and one that offered the greatest 
chances for advancement. I have never 
had occasion to regret my choice. 

W. P. Hunt. 
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Forging a Copper Ring. 


A number of large copper rings were 


required by an electrical concern [hese 
were cast in the brass foundry but after 
testing were found useless for their pur- 
pose so the job was given to the forge to 
make them from the solid to the figures 
given on Fig. 1. 

The method the foreman of the forge 
used to determine the amount and size of 
stock to them f also the 


from, and 
make-shift tools to form the rings will no 


make 
doubt interest your readers who are ac 
quainted with the forge and may have run 
up against a similar job. The foreman had 
as auxiliary to his mental equipment a 
slide rule, for which he found 


small calculations had to be 


frequent 
use as many 


made daily in the forge to determine sizes 


He pro 


of stock and weights of forgings 


; 


FIG. 4. 


| _ 


FORGING A 


ceeded something like this lhe section 
of the ring had to be 2x2 inches when 
finished, so allowing 3/16 in. for machin 


ing on all sides, the section to be forged 


measured 234 x 23% 1n 


First, the volume of the ring was figured 
as follows 

2% X 2% mean diameter X 7 vol- 

1 of ring in cubic inches, 

2.375 X 2.375 KX 3.1416 say 284 cub 
inches 

Fig. 2 shows the blank ready for ex 
panding. A hole is punched out in the 


center and of course that is so much more 
The punch was about 2 inches di 
ameter at the end and the blank 4 


inches thick, so that th: due to the 


waste 

small 

waste 

hole was 

27«% 31416 4 : 
= 1257; say, 13 cubic 

inches. 


cubic inches for the 
forged ring itself ; 
13 cuble inches for the 
hole punched out; 


So that there were 284 


which gave altogether 497 cubic inches for the 
amount of material used in making the ring. 


Iso 


\ copper billet 6 inches square was dec 
ded upon as being a good forging size, 


therefore the length required to forge one 


297 oF 
ring was =8 inches. As _ there 
6X6 
were 6 of these rings to make, the billet 
was ordered 50 inches long. The proce 
of forging me of those rings was as f 
lows 
Ihe billet was marked while cold int 


six equal lengths, then placed in a rever 


beratory furnace and heated for about 
inches The first section was cut off ai 
beaten down to the shape shown in Fig. 2 
under a 4000-pound steam hammer, tl 
hole also being punched out This con 
stituted the first heat lhe second heat 
consisted in working out the ring to the 
required diameter and section 


made from a steel cast 


the seat of the 


\ block, Fig. 4, 


ing was fixed in han 









Fi¢ rhe Stock 
FIG. 6. 
COPPER RING 
mer; the blank was drifted out until the 
forging mandrel could enter far enough 


work the blank (See Fig. 5) around in 


the V’s as seen in Fig. 4, the mandrel be 
ing rotated and gradually pushed |: as at 
Fig. 3 The breadth of the ring naturally 
nereased, and when this became exces 
sive it was flattened down on top of the 
block at A 

When the ring was getting near the 
forging size the segment tools Fig. 5, we 
ised which formed the ring to correct 
diameter all around. The tedious part in 


yf Operations was in having t 
top of the block 
the breadth be 


the series 


transfer the ring to the 


to flatten it down when 


Came excessive 
Perhaps some reader knows of a meth 
od of which 


whereby these blanks are 


rolling or otherwise hus 
been successful 
reduced to the finished ring in one opera 
tion; that is, expanding the ring and fiat 
tening it down at the same time 

Many steel rings were afterward made 
in the same way, a number being gear 


blanks which were shrunk on to cast-iron 
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hubs, to replace faulty gears made from 
steel castings. 

In these days of progress much has been 
done to help the smith at his work; the 
smith has responded and helped himself 
along. I have known a number of smiths 
well posted in technical matters relating 
to their branch of industry. In looking 
over a small hand-book possessed by one 
of those men, I found the two following 
easy methods of calculating the approxi- 
mate weights of round and rectangular 
steel sections respectively. These will in- 
terest many readers as they are not gen- 
erally known. 

To find the weight of any round section: 
Square the diameter in quarters of an inch 
and divide by 6 gives pounds per foot. 

Example: Find the weight of a bar 
13% diameter. Reducing it to quarters of 
an inch, we have 7. 

7X7 _ 499 yy 

6 6 

For square and rectangular sections 
multiply the thickness by the breadth and 
multiply by the constant 10, which gives 
the weight per yard. 

Example: Find the weight of a section 
2x 1% inches. 

2x 1% X 10 = 30 pounds per yard. 

A. SMITH. 


oucds per foot 





Minimizing Shrinkage Stresses in 
Balance Wheels—Reply to 
Criticism of Mr. Osborne. 


The readers of Mr. Osborne’s criticism 
at page 27 of my article at page 742, Vol. 
29, Part 2, will note that his method of 
cooling a similar balance wheel differs 
from mine only in that he uses green sand 
instead of dry sand—see paragraph eight. 
He saves from 10 to 20 cents on the cost 
of each wheel the rough-casting value of 
which is about $70, and he is by no means 
as sure of getting a sound wheel. More- 
over his shrinkage stresses have not been 
reduced to a minimum. 

If I was too severe in my criticism of 
the old foundry method of cooling pulleys 
by stripping both hub and rim it was un- 
intentional. We all know this method has 
been in successful practice for many years 
with pulleys of usual design. The trouble 
is that the ordinary foundry man will em- 
ploy the same method on wheels of all 
designs. I was dealing with a particular 
case of a balance wheel with heavy rim, 
heavy hub and light arms. When these 
wheels are allowed to cool in the manner 
suggested by Mr. Osborne (that is by 
covering with green sand) a large portion 
of the heat contained in the casting is con- 
ducted away by the wet sand surrounding 
the wheel and there is not maintained a 
uniform reduction in temperature through- 
out the mass, a condition which is more 
nearly approached by insulating the cast- 
ing and forcing the heat initially con- 
tained in the rim to pass through the arms 
and keep them at practically the same 
temperature as the rim and hub at all 
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times. The same principle could be ap- 
plied to any casting consisting of relative- 
ly large and small masses; that is, make 
use of the heat in the large mass to keep 
up the temperature of the small mass 
while the casting is cooling. 

By the method described I claim: 

Ist. A wheel is obtained of minimum 
shrinkage stresses in the arms. 

2d. The iron ordinarily used in the 
foundry for castings of similar weight can 
be used, making unnecessary a _ special 
mixture in order to reduce shrinkage. 

3d. A standard method of cooling, 
such as this, requiring practically no skill 
is far better in every way than one de- 
pending upon the skill of the foreman or 
the man who makes the wheels. This 
will develop very quickly if it becomes 
necessary to change your men for any 
reason. 

The objections are: 

Ist. A _ slightly increased cost for hand- 
ling the wheels. Two laborers with the 
assistance of a crane take these wheels 
out of the sand and place them on the 
annealing bed in about ten minutes. They 
are covered with dry core sand in about 
the same time. All this is done near the 
end of the heat, at a time when a portion 
of the common labor force is otherwise 
idle. As a matter of fact there has not 
been noticed any increase in the labor cost 
on account of annealing these wheels. 

2d. Foundry floor space is required 
for annealing. This would be an import- 
ant factor in many cases, but is of no con- 
sequence in the particular case referred to 
since the foundry has floor room to spare. 

3d. Delay in delivery of wheels to 
machine department. 

I object to the statement made in the 
last paragraph of Mr. Osborne’s criticism 
in which he says that “it is easy to see 

that the arms of the fly- 
wheels are in compression.” I have seen 
so many of them pull apart that I know 
that this is not the case; especially with 
the particular wheels referred to. In 
making this assumption he has overlooked 
the well known fact that thin castings 
shrink more than heavy castings and that 
the arms of this wheel being much thin- 
ner than the rim will have a_ greater 
shrinkage coefficient. I am not prepared 
to say, however, that the annealing pro- 
cess makes these coefficients more nearly 
equal, although I believe it is conceded 
that the total shrmkage is reduced. 

I have called the attention of a friend 
to this criticism and_he writes me as fol- 
lows: 

“T have read the articles in the AMER- 
ICAN MACHINIST to which you call my 
attention. Everyone seems to agree that 
the correct theory requires an equalization 
of the time set for the iron throughout 
all parts of the wheel, but the doctors do 
not seem to agree as to the proper way of 
accomplishing this. In the particular case 
of the balance wheel shown, it seems to 
me that your critic does not make his 
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theory and his practice agree. He says 
that ‘if the arms are of heavy section 
compared with the rim, to keep the rim, 
as well as the arms, covered.’ The in- 
ference from this, I should think, is that 
if the arms are of light section as com- 
pared to the section of the rim, it would 
be necessary to uncover the rim and hub; 
and keep the arms covered. Yet your 
critic says that in the case of this 
particular wheel, his idea would be to 
uncover the center of the hub and dig out 
the core, and allow the wheel to remain 
covered, yet I should think this wheel is 
a fair representative of heavy rim as com- 
pared to spokes. In fact, a much heavier 
rim than this spoke section would make a 
badly proportioned wheel. He further 
says ‘If these sizes are approximately 
right, it would not be wise to cool off 
both hub and rim so as to have them set 
solid first.’ This is certainly a very wise 
observation inasmuch as the principle 
in the first place is to have all parts set 
uniformly at the same time, and I don’t 
suppose anybody would suggest any ad- 
vantage in having the rim and hub set 
solid before the spokes do; but the point 
is whether it would be necessary, with a 
rim as relatively heavy as this one, to 
uncover the rim to make it set solid as 
soon as the spokes set solid. At any rate, 
if this is not the place in which to uncover 
the rim, it is hard for me to see when it 
would be proper to uncover the rim.” 
Geo. F. Mappocx. 





Homemade Boring-Mill Rig for 
Spiral Work. 

Some time ago I was in a shop when 
they got an order for several 10-foot 
drums about 20 feet long and having a 
spiral groove for about 1%-inch rope about 
2-inch pitch. They were to be made in 
three sections and bolted together inside, 
the end sections to hold the spiders and 
hubs. 

The mill was a Niles, 1tox16-foot fric- 
tion-feed pattern, and although the right 
pitch could be obtained, there was great 
danger of slipping, so a positive feed was 
A large circular gear rack A 
was cast the out- 
side diameter of the table and securely 
fastened to it with screws, babbitt being 
poured in to fill up and make 
everything tight. This vertical 
shaft B at the back, which in turn drove 
by the chain C a specially cut lead screw 
D directly attached to the head E. The 
head was of course disengaged from all 
feeds except the cross. It worked O. K., 
but a great objection was that the whole 
thing had to be run backward to start 
another cut, and as this took nine minutes, 
it was no mean item. 

A friction air brake / was attached to 
the machine’s countershaft cone pulley, 
with a lever at operator’s hand, enabling 
him to stop within about two inches in 


devised. 
a loose fit—rough—to 


spaces 


drove a 
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case of the chain breaking, etc. This came 
in handy several times. 

It consisted of a wooden block cut the 
same curve as the pulley, and having a 
bearing for about 1% feet; it was leather 
faced, and backed by a strip of 14-inch 
wrought iron. A 3-inch brass tube 
between one and two feet in length, fitted 
with a base, a piston and a cap, and 
about 70 pounds of air pressure, supplied 
the necessary shove. The brake shoe was 


i oe aes 
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“Rotating a Shaft 180 Degrees 
Without a Dead Center.”’ 


It seems to me that some designers 
writing about the above subject have gone 
to a great deal of trouble in working out 
schemes with levers and arms to accom 
plish this result. 

As I remember the proposition at page 
123, Vol. 28, or at page 125, Vol. 209, there 
is a shaft to be revolved 180 degrees and 
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HOMEMADE BORING-MILL RIG FOR SPECIAL WORK, 
hinged on the floor (the counter shaft was an actuating rod moving in a straight 
down there), the other end being directly line, nothing being specified about using 
connected to the piston rod. Turning on levers. This being the case, why not use 


the air caused the shoe to attempt the job 
of tearing the whole countershaft up by 
the roots. The entire job required no 
little skill, as the grooves had to be started 
in the right place to correspond with the 
lugs cast inside for bolting. 


Canada. W. L. McL. 


a rack and segment of a gear, or a plain 
pulley, a straight rod and a flexible steel 
cable passed around the pulley and its 
ends fastened to the ends of the rod? 
There is nothing new in these ideas, still 
it seems strange that they were not used. 

The writer, of course, is not aware of 


161 
the conditions under which the lever 
schemes were worked out, but it does 


seem as if one or the other of these two 

methods mentioned would be just as re 

liable, as cheap to manufacture, and not 

take up the 

rangements Ernest J 
Cleveland, O 


lever ar 
LEEs 


as much room as 





Legal Notes. 


BY E. P. BUFFET 


4 GEAR W HEEI THAT EMITTED FLYING 


SPARKS NOISE 
A. brick 
rupture of 
which dr 


AND A SCREECHING 


molder was injured the 


8-foot cr 


by 


an wn “cog wheel 


ve a breaking and grinding pai 


near which he was working. He testified 
that he had previously noticed that it was 
emitting sparks and making a screeching 
noise, and had called the attention of the 
superintendent to this fact, but was en 
couraged to go on with his work 

Upon bringing an action, the ry 
awarded damages to the molder, and as 
the case comes up to the Pennsylvania 
Supreme Court for review, the question 
arises whether the circumstances shown 


1 


in the trial furnished ground for submit 


ting any whether 


the court should not have ordered a ver- 


question to the jury, or 


dict for the brick company. The company 


had offered evidence as to the apparent 
good condition of the wheel, and had 
shown without contradiction that the 


sparks were sometimes caused by cutting 
of the grease by gritty substances, so that 
this 
dangerous condition 
holds that if the 


had been 


fact alone need not have denoted a 


[The appeal court 
phenomenon of sparks 
the only one, there would have 
submitting the case 


been no reason for 


to the jury The screeching noise, how 
ever, had not been so satisfactorily ex- 
plained. This, coupled with evidence that 


been so excessive as to 


the sparking had 


indicate something worse than grit, and 
with perhaps certain other factors in 
volved in the case, furnishes, in the court's 


pinion, ground on which the submission 

the jury can be sustained. Judgment 
for the molder has therefore been af 
1 | 

63 Atl. Rep., 692 

In accordance with the modern prac 


tice of reducing the danger of fire in elec- 


trically-propelled trains in tunnels to a 


minimum, it is stated that 


the Pennsyl 


vania Railroad will provide complete steel 
passenger 


equipment, including mail cars 


and sleepers as well as day coaches, for 
all through and local trains which will 
enter the New York tunnel. The steel 


car has been for several years well estab 
lished in freight service, especially in the 
coal traffic, and its development for pas 
senger service may be expected to proceed 
the 
lines have been experimenting with 


electric 
it to 


very rapidly. Even surface 


some extent 
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Our Study of Space. 


Usually very heavy machines are con- 
structed for doing heavy work, and when 
doing this work are much more heavily 
loaded than when running idle. Not so, 
however, with the machine which is the 
subject of the initial article of this issue. 
It has nothing to do when at work ex 
cept to move itself, and when in full use 
there is no more pressure or stress upon 
its various bearings, gears, etc., than when 
being idly moved. Its work consists in 
directing an intangible line of collimation 
toward a distant star or planet, and in 
keeping it there, notwithstanding the mo- 
tion of the earth and of the body under 
observation. 

Could an observer standing apart from 
the earth see this, to us, gigantic instru- 
ment, and the base upon which it rests, he 
would see a ball which, when compared 
with others about it on all sides, would 
appear very small and insignificant, whirl- 
ing like a top with a surface velocity at the 
equator of over 17 miles per minute, 
while at the same time moving through 
space in the path of an ellipse at the rate 
of over 550 miles a minute, On this ball 
would be seen the astronomer with his 
machine spy glass, now in the light and 
now in the darkness, attempting to gather 
facts which may ultimately contribute to 
a knowedge of our final destination. 

If one holds a small telescope in his 
hands, and gazes through it at a star, he 
unconsciously moves the telescope to keep 
it directed upon the star, and the angle 
at which it must be inclined changes about 
15 degrees per hour. The clock of an 
equatorial telescope, which has no escape- 
ment, which would allow only an inter- 
mittent motion of the wheel train, does 
the same thing, only with the greatest 
possible accuracy—such accuracy indeed 
that a photographic plate attached to the 
te:escope and exposed for hours will show 
stars clearly and sharply defined. 

Among those whose souls never rise 
above bread and potatoes, it is the fashion 
to rather despise the work of the astrono 
mer as “useless star-gazing.” Aside from 
the great service it has rendered and is 
rendering to navigation, and to the keep 
ing of exact time for our railroads, etc., it 
is constantly gathering a mass of facts 
which at any time may be coordinated 
with other facts, and go far toward solv- 
ing the great mysteries which men have 
sought to solve since they first looked up 
ward to the stars. And thus though the 
machinery we illustrate carries no tangible 
load, the most momentous things may de- 
pend upon it and upon its precise perform- 
ance of the tasks for which it was de- 
signed. 

There is no up or down in space. Our 
little sphere, rotating upon its own axis, 
revolving about the sun, and at the same 
time probably moving through space, with 
the sun, about some greater and un- 
known central body, is surrounded on all 
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sides by the impenetrable mysteries of 
illimitable space. Telescopes, transits, 
spectroscopes and the other paraphernalia 
of astronomical observatories are, so far, 
man’s best means of obtaining at least 
some little knowledge of this space, and of 
what it may contain. One thing that it 
certainly does contain is a lesson on the 
comparative insignificance of most of those 
things which we are in the habit of rs 
garding as of supreme importance. 





The Pack-Saddle on Wheels. 
Schemes for the construction of rail 
ways so that the center of gravity of the 
rolling stock comes below the rails have 
heen cropping up in one form or anothe: 
for many years, These systems are often 
called monorail, because nominally there 
is but a single rail used to support the 
rolling stock, which latter is divided and 
hangs on either side of the track; but 
what with guard rails, safety rails, hold 
ing-down rails, etc., etc., some of these de- 
signs have seven or more rails instead of 
one, not to speak ot the more or less elab- 
orate framework upon which all this rig 
ging is carried. 

John Langdon Sullivan, born in Maine 
in 1777, an inventor and civil engineer, 
and afterward a practitioner in medicine 
and surgery, in 1827 published a pamphlet 
with details of a plan of this nature which 
he had invented, and in which two rails 
were laid close together, a few feet above 
the ground. The wheels which run on 
them support yokes, from the ends of 
which were to be suspended the twin car 
bodies. The motive power proposed was 
horses, although one of his cross-sections 
showed the car body on each side carry- 
ing a boiler and vertical steam engine, 
with cranks on the end of the axle. Mr. 
Sullivan thought it would be well if the 
Baltimore & Ohio railroad, which was 
then projected, should be constructed on 
this system, so that the cars might be ele- 
vated above the winter snows in the Al 
legheny mountains and the spring mud in 
the lower districts. It is evident that 
Department of Maintenance of Way 


} 


been an undiscovered 


that time must have 
verm 

Two recent developments in this country 
call attention to the “straddle railway.” 
One is the construction of the Baltimore & 
Ocean City Railway, which is shortly 
begin, according to the “monorail” sys 
tem, so as to enable Maryland's principal 
seashore resort to be reached from Bal- 
timore in less than two hours, the dis- 
tance being 113 miles; but there is re- 
quired about three-quarters of an hour to 
cross the Chesapeake bay by steamboat to 
Tolchester. The way (one can scarcely 
say road) will be run from there in a pretty 
straight line across the Maryland-Dela- 
ware peninsula, without grade-crossings, 
and it is said that the trains can safely 
maintain a speed of 100 miles an hour. 

Another scheme is the proposition of 
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the newly organized “Real Rapid-Transit 
Association of Brooklyn” to build a Behr 
“monorail” line from the Williamsburgh 
Bridge to Coney Island, and then back to 
the Brooklyn terminus of the Interbor- 
ough Subway, this line to be partly sub- 
way and partly elevated. “A mile a min- 
ute” is the speed laid out for these trains. 





In accordance with an arrangement 
which has been pending for some time, it 
is announced that the Link-Belt Machin- 
ery Company, of Chicago, has purchased 
the plant and business of its associate 
companies, the Link-Belt Engineering 
Company, of Philadelphia, and the Eward 
Manufacturing Company, of Indianapolis, 
and the entire business will be combined 
and operated under the name of the Link- 
Belt Company. 





Submarine Signaling. 
BY HENRY R. GILSON. 


Tradition asserts that in 1826 Colladon 
& Sturm rang a small bell beneath the 
surface of the water of Lake Geneva, and 
heard its notes across the widest part, a 
distance of eight miles, the sound being 
transmitted in the water at a rate of 4700 
feet per minute, and carried from the 
water to the ear in a tube not unlike a 
powder horn. 

Sixty years passed, and then Prof. L. I. 
Blake, of Kansas, that oar 
blades struck together beneath the sur- 
face of the water half a mile away were 
distinctly audible within the hull of the 


discovered 


old “Constitution,” whose sides were 
twenty inches thick. Nothing was done, 
however, to utilize this most important 


discovery as an aid to lessen the dangers 
of the sea until 1898, when A. J. Mundy, 
of Boston, in connection with the Gray 
Telephone Company, made several im 
portant discoveries along this -line. 

At the present time the system has been 
perfected to such an extent that bells are 
rung suspended 25 feet under water from 
light vessels; mounted upon the bottom 
of the ocean to mark dangerous shoals 
and rung from the shore by electricity; or 
attached to the bottom of buoys, and 
operated by the energy of the waves. Ves 
sels are equipped with ears (telephonic 
apparatus in the hold), and are able to 
hear these bells ringing in the roughest 
weather at distances ranging from four 
to twelve and, furthermore, 
able to locate their direction within one- 


miles, are 
quarter of a point of the compass. 
Collisions at sea may be avoided by each 
vessel ringing a bell in the bow below the 
water line, the sound being picked up by 
the approaching boat, whose course is 
varied in response to the signal. In ex- 
periments conducted at Newport, R. L., the 
approach and location of a _ submarine 
torpedo boat have been determined at a 
distance of two miles by hearing the 
noise of its machinery. The possibilities 
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warfare thus ap- 
It is not affected by wind, waves, 
atmospheric condition whatever, 
transmitted in a 
The vaga- 


of this 
parent. 
or any 
all signals 
homogeneous medium—water. 
ries and unreliability of air sound-signals 
are so well known that this invention of 
the new-born century bids fair to become 
soon an important factor in the seafaring 
world of this and other countries for the 
safeguarding of lives and property at 
sea. 


system in are 


being 





The Master Blacksmiths’ Conventior. 


The Fourteenth Annual Convention of 
the International Railroad Master Black- 
smiths’ Association will convene at the 
Sherman House, Randolph and Clark 
streets, Chicago, Ill., at 10 o’clock a. m, 
August 21, 1906, and remain in session for 
three days. It is expected that this will 
be a very interesting and profitable meet- 
ing. All motive-power officials and fore- 
men blacksmiths are cordially invited to 
attend, whether members of the associa- 
tion or not. 

The following is a list of the subjects to 
be discussed: Frogs and Crossings; Flue 
Welding—Best Method of Fine Welding 
and Flue Used; Classification of Work in 
Shop; Tools and Formers for Bulldozers, 
Steam Hammers and Forging Machines; 
Discipline, and How to Obtain the Best 
Results in a Railroad Blacksmith Shop; 
Case-Hardening Methods laken 
and Specimens of Work Furnished, and 
Kind of Material Used; Best Method of 
High Speed Steel, also of 
Tempering Same; Coal for 
Smith Shop and Kind of Fires Used; Sub 
jects for 1907 Meeting; Piece Work vs 
Day’ Work; Making of Locomotive 
From Scrap to Finish; Also Re 
pairing. How Many Broken During the 
Year; How Often Broken in Same Place; 
Thermit Welding and Cast 

The president of the association is D. B 
and A. I. Wood 


worth, Lima, O., is secretary-treasurer 


lime 


Annealing 


Use in 


Best 


Frames 


Swinton, Montreal, Can., 





In an article on the machine 


by V. H 


the inventor of the machine as “A 


compass 


Claudy, at page 1, he refers to 
man 
him as 


but 


described by those who know 
unlettered, 


We 


mistaken state 


rather uneducated and 


genius at applied mechanics.” leari 
that this is an entirely ment, 
as the inventor of the machine, V. Le 
Comte Ourdan, holds the degree of LL.B 
from and has 
command of that, 


therefore, it is anything but correct to de- 


Georgetown University 


several languages; so 
scribe him as being uneducated and un- 
lettered 

The New York Central is getting its 
third rail laid, and has received two of its 
electric locomotives, and made trial runs 
between Highbridge and Kingsbridge, 
New York City; the Port Morris power 
house is partly in operation, 


New Tools and Machine Shop 
Appliances. 


NEW 
The Bay State 
Mass.. 
which is 


CLAMP 
lool Company, of W 
cester, has brought out a new 
the 


this name being chosen for the 


clamp, called Lightning 
clamp, 
reason that they employ an eccentric nut 
by means of which, and by the movement 
of a small lever, the screw is released and 
passes readily through the clamp until it 
comes in contact with the work, when a 
turn of the small lever again engages the 
nut with the screw and the latter is then 
tightened in the ordinary way. This adds 
very much to the facility with which the 
clamp can be applied to work of varying 
dimensions 


4 FINISHING BOX TOOL. 


The illustration shows a box tool, for 
use in the ordinary turret, which pos 
sesses the advantages of the rocking tools 


flat and 


By using a 


used on hollow hexagon turret 
lathes. 


free and rapid cutter 


tangent tool it is a 


The steady jaws 


are adjustable, they have a_burnishing 


effect and produce smooth work The 
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FINISHING BOX-TOOI 


holder controlled by cam 


the 


rocking tool 
handles 
cleared 


edge to 
the 


return, while the machine ts 


permits cutting 


from contact with finished 


work on the 


running, and thus avoids marking the 
worl 

[he rocking construction permits work 
to be turnes i for a certain di 
tance betw« end [he cutting tool 
can be set to precede or to follow th 
steady \ | in lereto ed l 
rough k m cold rolled ma 
erial 

[This tool is made in_ several sizes 
to turn up 2 inches diameter and 
inches long by The Garvin Machine Cor 


pany, New York City 

The Metropolitan 
built at 
Penn., on 


Steamship Compar y 
Roach’s 
the 


is having shipyard at 
Chester, 
two turbine steamships for the passenger 
trade between New York and Boston, to 
be named the “Yale” and the “Harvard.’ 
The steam turbines are to be built by W 


& A. Fletcher, of Hoboken. 


Delaware river, 
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The Action of Capped Armour- 
Piercing Shell.* 


BY EUGEN KODAR V. THURNWERTH. 


Among the most notable of the recent 
achievements in artillery, especially in 
connection with the effect of the projectile 
on the target, is the increased penetration 
that has been attained with armour-pierc- 
ing shell by the application of a cap to the 
projectile. It is proposed in the following 
paper to examine briefly the reasons for 
this superiority of the capped projectile. 


















































Fic. 1 


There nas been waging an incessant 
contest between armour and = artillery 
since the fifties of the last century, when 
vrought-iron plates were first used as ar- 
mour, which kept out completely the cast- 
iron balls of the smooth bores of the 
period. In this struggle of armour against 
artillery, now one and now the other has 
been ahead, and despite the fact that the 
dead material seems to have been worked 
to its utmost limit, there does not yet ap- 
pear to have been any pause in the com- 
petition. 

The latest achievement in the domain 
of armour was the general introduction, 
since 1890, of Krupp cemented and hard- 
ened nickel-chrome steel; with this step, 
armour apparently rendered nugatory the 
action of the projectile. Though good 
K.C. plates were not impenetrable to a 
good projectile of corresponding size, yet 
the inevitable shattering of the projectile 
seriously reduced its effect, or made it 
altogether ineffectual. But the armour- 
plate did not hold its victory long; hardly 
three years had elapsed after the astonish- 
ing results of these armour tests were 
known, before there appeared the. still 
more wonderful news of the action of 
capped projectiles, whose overwhelming 
attack defeated the strongest Krupp plates. 
So with the general introduction of capped 
projectiles the artillery has acquired a 
superiority, within certain limits, until 
something further develops. 

The relative superiority of armour or 





* Translated from the German as published 
in “Mittellungen aus dem Gebiete des See- 
wesens,’ by Captain George Blakely, Artillery 
Corps, U. S. A., and printed in the “Journal 
of the United States Artillery.” 
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projectile is generally determined by the 
fact whether plates as thick as the calibre 
of the projectile can or cannot be pene- 
trated at short fighting ranges. For ex- 
ample, a 6 in. armour-piercing shell, 
weighing 100 lbs., cannot pierce a 6 in. 
K.C. plate at 550 yards; but this shell 
would penetrate with ease a plate of equal 
thickness of unhardened nickel steel even 
at 3,300 yards. In the former case, we 
speak of the armour as superior to the 
projectile; in the latter case of the pro- 
jectile as superior to the armour. With 
this standard, capped projectiles are supe- 
rior to the best armour-plate, for at short 
ranges with correspondingly large strik- 
ing velocity they penetrate plates of 1%4 
and even 2 calibres thickness. The litera- 
ture on this projectile, which is now used 
in nearly all countries, is fairly copious, 
and most of the writers are agreed that at 
present adequate protection against this 
projectile must be sought by increasing 
the thickness of the armour, or in increas- 
ing the fighting ranges. The reasons for 
the superiority of the capped projectile 
over the uncapped are often not discussed 








Fic, 2 


at all, generally they are touched upon in 
a superficial way, and the explanations 
offered fail to satisfy the requirements of 
even an elementary theory. 

Perhaps the most widespread explana- 
tion is, that the material of the cap acts 
as a lubricant for the projectile in its pas 
sage through the plate, and reduces the 
great amount of friction that occurs be- 
tween the surface of the projectile and the 
plate opening. Were it indeed true that 
the action of the cap lay in nothing else 
than this, the advantage would hold only 
in the case of soft plates, where the head 
and body of the projectile both come into 
sliding contact with the plate opening, and 
an advantage would not be found with 
hard plates where there is not sliding con- 
tact between plate and projectile. Now, 
all experiments show that the superiority 
of the capped projectile is unquestionable 
only with hardened plates, whereas with 
soft plates the capped projectile is not 
better than the uncapped. 

Against the hypothesis that the cap 
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serves as a lubricant, there also stands the 
consideration of the great quantity of 


energy that would have to be spent in 
heating and melting the cap, which energy 
being drawn from the projectile would be 
lost for its especial work of penetration. 
In the tests of the Royal Naval Committee 
(Austrian) the weight of a cap of a 12 
cm. armour-piercing shell (4.7 in.) was 
about 1.5 kg. (3.3 lbs.). To heat this 
mass to the melting point would require 
1.5 X o'1165X1,400, or 245 calories, and 
to effect the melting itself would require 
about 50 calories more; this would be 
equivalent to a loss of energy of about 
124 metre-tons. Yet in some of the tests 
capped projectiles with about 376 mt. 
striking energy have not only gone clean 
through the plate attacked, but have gone 
through a butt 4 m. thick and travelled 
300 or 400 m. beyond. This result would 
be simply impossible if 33 per cent. of the 
striking energy were consumed in melting 
the cap. Uncapped projectiles fired under 
like conditions broke into fragments 
against the plate, in spite of the fact of 
having to their advantage this 33 per cent. 
of energy. 

It must be admitted that around the 
point of impact very remarkable heating 
effects are often noticeable, the vicinity of 
the opening in the piate and the shell frag- 
ments showing yellow to blue tempering 
colors. This points to a heating up to 
300° C., but this is a good way from a 
melting point of 1.400° C 

A second widely-accepted hypothesis 
holds that the cap takes up the first shock 
that occurs on the impact of the projectile, 
pretty much in the same way as a buffer 
cof a railway car takes up the blow when 


ene car meets another. In more precise 


ep mame dhe 
een mm writer 
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terms this theory would run: The cap 
takes up that amount of energy which 
would cause the destruction of the pro 
jectile; and lets free only that part which 
is necessary to penetrate. But this leaves 
out of account the relation between the 
weight of the projectile and the weight of 
the cap, and in view of the great amount 
of energy present, this omission cannot be 
justified. By the theory of strains the cap 
could take up but a small amount of en- 
ergy, still further reduced on account of 
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the inferior material of the cap compared 
vith that of the projectile, without having 
Yet it 


is just in connection with great energy 


its molecular structure destroyed 


and high velocity that capped projectiles 
are most effective. 

Another explanation is connected with 
the following illustration: A needle can- 
not be thrust through a board without de- 
formation; yet if the needle is first set in 
2 cork stopper so that it cannot bend, this 
can easily be accomplished. 

Now, the small lump of metal on the 
end of the projectile cannot be regarded 
as the guide of the shot, especially because, 


as we shall soon see, it has become com- 
when the 


pletely deformed projectile 
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stands most in need of guidance, that is 
when the point is piercing the hard ar- 
mour plate. 

lhe theory that the uppermost layer of 
the armour is softened and the plate so 
transformed into a homogeneous steel 
plate has very much more probability than 
any of the explanations so far adduced 
It is 


does take place in the plate under the 


very likely that a molecular change 
combined influence of the great tempera- 


ture and the violent concussion of im- 


pact lhe only question is whether the 
short space of time is adequate for such 
a change 

that 


avoids all these defects, and accounts for 


lo obtain now. an_ explanation 


the superiority of the capped projectile in 


a purely mechanical way, let us proceed 
inductively, and figure in our mind the 
that occur during the 


kinds of 


Right 


separate phases 


penetration of various armour 
here we 


that 


by hardened projectiles 


chall see the essential difference 
characterizes the penetration of hard and 


With soft plates. like 


wrought-iron, it 


soft plates very 


needs but a moderate 
pressure at the poirt of impact, say 30 to 


square millimetre (66 Ibs. to 


un 


kg. per 
Ibs.). before the material of the plate 


2 
3 
- 
/ 


N 


begins to yield and flow aside. while the 
point of the projectile forces its way into 
The 
der pressure moves, of course, in the line 
of least 
formed on the front of the plate by the 


the plate like a chisel iron thus un- 


resistance, and thus there is 
pushing up of the material very peculiarly 
characteristic curls and elevations, and at 
thee same time a bulging occurs on the 
back of the plate. 
point in the canal that is forming keeps 
growing, without passing beyond the limit 
of tenacity of the projectile. and so with- 
out deforming it, until the point breaks 


The pressure of the 
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through the plate. when the _ pressure 


which it reaches 


head of the 


guickly drops to zero, 


when the point and ogival 


projectile clear the plate. By the action of 
the projectile’s head lateral motions are 
imparted to small masse, and so the canal 
is widened, and on the back of the plate 
ihere is a considerable puthng up of the 
plate without any actual loss of material 
The form of perforation shown in Fig. 2 
indicates little hardness in the plate, but 
great tenacity. 

Homogeneous soft steel or unhardened 
nickel-steel behaves somewhat differently 
In the first instant the same phenomena 
are observed as in the case of wrought 
iron, with curling elevations on the front 


of the plate. But since the tenacity of 
steel is less than that of wrought-iron, 
radial cracks and fissures will occur on 


the back of the plate, and instead of a 
projecting collar there we will find a rim 
of pyramidal-shaped teeth, some of which 
break off and are flung about, so that the 
back of the plate will present a broken 


surface more or less circular in shape 
surrounding the orifice made by the pro- 
jectile. 

The behavior of the best K.C. plates 


is radically different. Since the resistance 
to penetration is much greater than 
he case 


very 


is t with unhardened plates, the 
projectile is arrested in ics motion almost 
instantaneously, so that an enormous pres 
sure occurs on the head of the prorectile 
(not less than 100 kg. to 200 kg. per 


square millimeter) (220 Ibs. to 440 Ibs.), 
which the best material and the most care¢ 
Hence 


of the 


ful hardening cannot withstand 


at the head 


impact the 


instant of 












broad, 


deformed, and the 
that the 


projectile is 
rounded surface front of the 
projectile now presents seeks to compress 
the material of the plate, since piercing 
is out of the question on account of the 
broader dimensions of the front due to the 
The 


the front surface of the plate is pressed 


upsetting of the point result is that 


in, and, of course, the rear side bulges out 


During the process, which »ecupies an 
extremely short time, the cylinérical body 
of the projectile continues its ferward m 

tion, until, arrested by the deformec head 
of the plate, the low tenacity of the tem- 
pered material is overcome and the pro- 
jectile breaks up. The head of the pro 
jectile, broken loose by the resistance it 
has met, adheres with great force to the 
plate, and is, so to speak, welded to it 
which the head as- 


The mushroom form 
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sumes is characteristic of this phase, the 
stem of the mushroom being bounded by 


the hollow interior of the projectile. In 


Fig. 5 the formation of this mushroom 
head is very noticeable. If the energy of 


the impact is small, the plate will be 
further 


able 
to keep out the projectile without 


injury, that is, by its elasticity it will take 
up the energy that remains after the shat- 
shot 


place of striking 


tering of the and the heating of the 


The effect of the pre 


jectile ceases then with the process we 


have described, the plate completely 
shutting out the projectile 
If the 


large there is a portion of it transferred 


energy of impact is relatively 


to the plate sufficient to effect an opening 
or to cause perforation. The process that 
then takes place can be readily explained 
on the basis of the law that governs the 
action of imperfectly elastic bodies 

The head already deformed in the pre 
the vehicle for 


vious phase becomes now 


the transference of a portion of the strik 
ing energy, and presses like a punch ona 


surface of greater or less extent, pushing 


out from in front of it a cylindrical por 


tion of the plate like a stopper. The 
shearing strength of the material of the 
plate is overcome at the surface of this 
stopper, without an actual piercing of the 
projectile mto the maternal As a final 
result the plate 1s either completely pet 
forated, or 1f tl s per f metal punched 
out from the plate holds to the plate by a 
portion of its surface, the plate tid to 
be simpy ene: | is way there 
arises on the | f the plate th lar 
acteristic form represented in Fig. 6 


In any case, 
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forated or not, the projectile breaks up 
into a great many very small pieces lhis 
curs t project neluding those 
f the be quality, so that behind the 
plate e\ | tet plete perl ration, 
ire to be found but fragments of the pro 
1¢ ile in 1 the neta 1° rced out trom 
he plate 

This manner of penetration is as chat 
cterist! for hard ates as that pre 
viously described ts f soft ones Whe: 
plate-thickness and caliber agree approx 
mately, there is practically ney any 


other pheno-nenon to be o' serve 


se, that is, if 


* than that 
indicated. If this is n eC: 
the caliber of the pro: .ctile is considerably 


greater than the thickness of the plate. 
(9.4 in.) pre 
jectile against a 160 mm. (6.3 in.) plate. 


the shock is so great that a large piece 


as for example, a 24 cm. 
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of the plate simply breaks off. On the 
front of the plate 1s to be seen an irregu- 
lar cracking, and on the rear a large con- 
cave surface. But even in this case the 
head of the projectile 1s deformed and 


welded with the plate, and the projectile 


is shattered into a thousand small frag- 
ments. 

It is obvious, of course, that these 
phenomena are beyond our control. Aside 


from the fact that it would be extremely 
dangerous to observe the penetration of a 
plate in close proximity, the time occupied 
is so infinitesimally small that the preser- 
vation of a record of the separate phases 
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Fic. 8 
of the process, as by photography, is out 
of the question. Hence all of these expla- 
nations are but hypotheses; but a certain 
probability 1s not to be denied them, for 
actual experi 


deduced from 


ments, and new tests always confirm them 


they are 


The explanation of the action of capped 
projectiles that follows possesses also but 
a hypothetical value, yet it fits so close to 
vhat has gone before that a preference 
may also be given to it, in view of the de- 
fects in the theories that I have before re 
ferred to. 

We have seen that the action of the pro- 
jectile against hard plates is unsatisfac- 
tory because the great pressure per square 
inch that is brought to bear on the point 
causes the breaking up of the projectile. 
A certain amount of flattening of the head 
from this point of view should be looked 
upon as advantageous, for the greater the 
that bears the the less 


surface pressure, 


pressure is there per unit of surface. 
Tests that have been made, however, show 
that o1 


of penetration a flat-headed projectile does 


account of the increased difficulty 


not give better results than a pointed one. 
Hence the 
jectiles has been resorted to, for this di 


construction of capped pro 


minishes the pressures on the wnit surface, 
while at the same time ciic aavantage of 
a point in the penetration of the plate is 
not surrendered 

of the capped pro- 
fact that 
the point of the o-ojectile is not deformed 
at the first instarc of impact with the plate. 
Due to the presenc: of the cap, the pres- 


The superior acto: 


jectiles rest iberefore on the 


sure is not confined simply to the point, 
but is distributed uniformly over a fairly 
large cross-section. 


The unit pressure 





AMERICAN MACHINIST 








therefore does not exceed the limit above 
which the choice tempered material of the 
projectile would be impaired. As a con- 
sequence the point is not deformed at the 
first instant of impact, but pierces like a 
This work 
will be so much the easier for the projec- 
formed in 
the plate, due to the cap, will already have 


chisel into the hard layers 
tile, since the “ material cone ” 


begun the destruction of the outside 
diamond-hard surface layer of the plate, 
which is not more than a few millimeters 
thick. At this stage the cap has already 
fulfilled its 
goes on its way through the plate alone 


and The following 


mission, and the projectile 
uninjured. process 
now occurs :— 

The point having once entered the ex- 
terior hard layer forms a path for itself 
in this portion of the plate by its ever- 
widening head, forcing aside the particles 
in its front, their cohesion having been 
already disturbed by the formation of the 
front of the 
a crumbling characteristic 
Where the hard 
into the 


‘material cone.”” On the 
plate there 1s 
of hard metal 

this 
crumbling no longer occurs on account of 
latter. The 


perforation now narrows to dimensions 


metal. 


layers pass softer ones 


the greater tenacity of the 


not much greater than the caliber of the 
projectile. It might be thought that the 
further progress of the projectile would 
resemble the perforation of soft homoge- 
neous steel plates. This, however, 1s not 
the case, for the quantities of steel in- 
tended for hardening differ very materially 
from those of unhardened steel. The mate- 
rial that the projectile now meets is less 
tenacious than homogeneous unhardened 
steel, so that a cylindrical section of the 


plate in front of the projectile is forced 


out ‘like a stopper. After penetration, 
therefore, the back of the plate presents 
the appearance of a_ plate hardened 


throughout. The stopper of metal forced 
out of the plate 1s usually broken up into 
several pieces, because the head of the pro 
jectile having passed through without in 
jury, in normal penetration, this piece re 
about the of the caliber 


mains thickness 


of the Hitherto no trace of 


Probably it is 


projectile. 


the cap has been found 


driven radially on penetration, and broken 


that its | 


up, so pieces mingle with the 


fragments of the plate 
The 


capped 


superiority of the action of the 
as compared with uncapped pro- 
jectiles rests therefore, as stated, on the 
fact that 


mains intact 


the head of the projectile re- 
With the ordinary projec- 
tile the velocity upon impact falls off so 
suddenly towards zero, that the pressure 
increases until it reaches a point where 
the cohesion of the metal of the projectile 
is overcome; with capped projectiles 
however, on account of the distribution 
of the pressure over a larger area, the 
pressure per unit of area does not reach 
this limit, and it still remains below this 


limit in further penetration, because the 
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hardened exterior layer is weakened by 
The 


projectiles 


the formation of the material cone. 
curve for 
against hard 
semble that for pointed projectiles against 


pressure capped 


plates will therefore re- 
soft places. At first, while the ogival head 
is entering the piate, the curve will slowly 
rise until the head has completely entered. 
When the stopper of metal breaks out of 
the plate, the curve will fall steeply, so 
that at this point it will show an angle. 
This curve represents the total pressure, 
for the pressure per unit of area decreases 
from the start, because with the increase 
of the total pressure the surface receiving 
it also increases. 

On the other hand, the pressure curve 


for uncapped projectiles resembles that 
for a flat-headed projectile. The total 
pressure rises rapidly, and maintains 


itself at about a constant height so long 
as the shearing strength of the plate at 
the place of impact is not overcome; 
once the plate is punched it sinks rapidly 
The pressure per unit of area on the head 
grows rapidly from the instant of impact 


until the head of such disappears. The 
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area included between each curve, the 


axis Of abscissxe, and the extreme of ordi 


nates, must be equal in each case, since 


this area represents the work done 

It will be apparent from this discussion 
that the pr Iblem of the capped projectile, 
first 


remarkable as the results appear at 


sight, is yet capable of an explanation on 
a simple mechanical basis. The transfer 
of the pressure from the surface of im 


pact, the front of the cap, to the working 


cross-Section of the ogival head, takes 


place in a wave of motion at an enor 
mously high velocity, practically instantan- 
eously, and the pressure may be regarded 
as completely and uniformly taken up if 
the cap is firmly seated upon the projec- 
tile.. A good, attachment of the 


cap to the body of the projectile is there 


solid 
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re the weightiest factor in the con be too sott), and a relatively 





struction of the capped projectile. In so that the cap will not fly to pieces or ronget ng charge 
order that the transfer of pressure may impact with the plate nt nately, the value of t ip 
properly be accomplished, the cap must be Nor does it appear that the form of the tt ror nN CTL TE 1 pl 


seated in the closest contact with the pro cap has much effect on the results, since n ed superiority of the ipped pr 


jectile’s head throughout its entire 1 nearly every manufacturer chooses a ect vared wit rdinary sh ; 
terior surface. If this condition is ful different one Some of the more commotr nly 1 e secure ig striking 
filled it insures tl cap Ww not ones e represented Fig. 10 thet velociti \\ WW ities, even 
part from the projectile either in the bore are a great many forms besides these. It 1s \ e capp ectile is sufher 
or in the air; the first might lead to acci- essential that the front of the cap should energy to penetrate the thinner plate, t 


dents, the second to wild shooting. Such present a broad surface, and that it should effect of bot ypes 1s about the 





a firm and absolutely reliable attachment rest against 2 large cross-section of the Hence t ng ranges, the capped prt 
is only to be secured vy means of a me- head The first creates a larger materia ectile 5 3 re effective than rdinat 
tallic soldering. This method would also — cone in the plate, the latter diminishes the T The limiting velocity is about 50 
remove the defects due to any small room unit pressure on the head. In any case : so ft . and as this velo 
ay that might remain between the the best form is the one that produces an y with 12 cm. L/4o (4.7 in., 40 caliber) 


cap and the projectile atter grinding. A adequate effect with a minimum volume ins 1S attained at ranges of 2,00 


solder suitable for this purpose must pos and weight. On ballistic grounds it is ind to 2,400 (2,200 to 2,625 yards) and 
sess two qualities: (1) it must possess indifferent what form of head 1s adopted with 15 L./4o (6 in, 40 caliber 
sufficient firmness, and (2) a low point of for with great velocities this modifies guns at about 2,50 (3,100 yards), and 
melting so that the tempering of the point the trajectory very little, which ts not th wit modern 24 ¢1 5 in.) gut 

will not be atfected dur ng the process ¢ f case with low velocities lhe greater the ibout 7,000 1 (7,050 Jy irds ), it Ww 
soldering. This requires that it should velocity the less important 1s the shape of seen that the utility of the capped p 


lic considerably below 200° C. Now these the head At the same t t is to be ectile is est limited to se fighting 


two qualities are opposite, since ready noted that the displacement « center range \t these range e effect ott 
melting usually goes with small firmness f gravity towards the point intluences c ed that ot 
Thus there are dit tie the way ot favorably t tr tory creasing ? great tage thi I 
obtaining SI e alloy, so that the 1 \ | rang Many tests by t é | 
meth of solde 9 is t in general us« Krupp fit bs this fact resne Re 


L he nethod of s | g has ¢ d cd p ectile 
vantage that proie s ( Besides idvantage that 1 yped The Combustion ot Small Coal. 








sults more or less satisfactory. The chief mine effect with capped projectiles, ever re prope 
requirement is a proper amount of elas 


itv of compression (the material must 1 








Personal. 


Will the perso: 
kindly 


who signs himself “R. 


Henry” communicate with the 


editor? 

Prof. Henry F. Rugan, of Tulane Uni- 
versity, has been advanced to the grade of 
associate professor of mechanic arts, and 
Dr. Joseph Ivey to the rank of associate 
professor of mathematics and astronomy. 

The J. W. Cregar Agency, The Bourse, 
Philadelphia, has retired from business, 
and Mr. Cregar has accepted a position in 
charge of the miscellaneous department of 
the Niles-Bement-Pond Company, in Phil- 
adelphia. 

E. L. Smith, who until the first of June 
was general foreman of the Vulcan Iron 
Works, Denver, Colo., resigned to become 
superintendent of shops of the John A. 
Traylor Machinery Company, manufact- 
urers of mining and milling machinery, 
Denver, Colo. 


H. Van Atta has retired as superintend- 
ent of the J. L. Mott Iron Works, New 
York. His temporary address 
after July 1 will be care of the Ajax 
Decorating Company, One hundred and 
thirty-eighth street and Third avenue, New 
York City. 

C. C. Abbott, the past 
years has been in the mechanical engin- 


business 


who for SIX 
eering department of the Stanley G. I. 
Electric Manufacturing Company, Pitts- 
field, Mass., has resigned and accepted a 
position as manager with the 
Triumph Voting Machine Company. 


general 


Perkins, 
Machine 


Fred 
Perkins 
Mass., 
ing rolls and power presses, leaves, Aug. 


superintendent of the 
Company, Warren, 
builders of punches, shears, bend- 


2, for a business tour through England 


and the European countries. A. P. Lee, 
one of their engineers, will accompany 
him. The object will be to familiarize the 


trade and their agents with Perkins 
power presses. 

Newell Sanders, prominent in American 
Society of Mechanical Engineers affairs, 
and head of the local committee during the 
recent meeting of that society in Chatta- 
nooga, has been chosen chairman of the 
Committee of the 


State of Tennessee, and as such will have 


Republican Executive 
charge of the coming campaign of that 
for the 
Local papers are saying that it will at 


least be 


party election of the Governor. 


a cleanly conducted campaign, 


and those who know Mr. Sanders can 


easily believe it. 





Obituary. 

Earl A- Smith, president of the Amer- 
ican Mills Company, the Smith & Griggs 
Manufacturing Company, and the Water- 
bury Buckle Company, died at his home 
in Waterbury, Conn., July 22, aged 76. 

James Brady, former manager of the 
Brady Manufacturing Company, of Brook- 
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iyn, N.Y., died, July 24, in his summer home 
Lake Sunapee, N. H. He was born in 
Canada 69 years ago, and during the Civil 
War was an inspector of ordnance at the 
Springfield He retired from 
business eight years ago, but had since 
acting as consulting engineer to 
manufacturers. Mr. Brady, who started 
his active life as a tinsmith, developed 
great ingenuity, and did a great deal of 
experimental work for inventors. Many 
cash registers, typéwriters and other ma- 
chines of that class were developed in his 
shops, and he sometimes undertook the 
manufacture of machines. His somewhat 
irregular method of entering the business, 
combined with his great natural ingenuity, 
led him to undertake to do things in ways 
that would not have been thought of by a 
regularly trained man, and many of these 
ways were successful. He has been an oc- 
casional contributor to our columns, has 
been a member of the American Society 
of Mechanical Engineers since 1881, and 
was for a long time one of the best known 
mechanics in the vicinity of New York. 


armory. 


been 





Business Items. 


The Crocker-Wheeler Company, Ampere, 
N. J.. made six recent of electric gen- 
crators in as many different industrial lines, 
including a textile mill, company, col- 
zinc company, powder and a 
manufacturer 


sales 


coal 
lege, company 
general 

E. W. T. Gray, who has for years been 
manager of the New York sales office of the 
Westinghouse Electric and Manufacturing 
Company, resigned recently to take up com- 
mercial work in another field. W. C. Webster 


succeeds Mr. Gray as manager of the New 
York sales office. 

The London branch office of the Buffalo 
Forge Company and Buffalo Steam Pump 


Company has been changed from 39 Victoria 
street, East, to Caxton House, Westminster. 
This change has been made necessary by the 
constant and rapid growth of the company’s 
business in Great Britain. The new 
afford a great deal of extra space and 
more conveniently located. 


offices 
are 





Manufacturers 


Bowler Bros., Ltd., Worcester, Mass., will 


erect a cold storage building. 


The Monarch Motor Car Company, Chi- 
cago, Ill., has secured a factory building, 


which will be improved and enlarged. 


The Springfield (Mass.) Facing Company, 
will erect a new plant at Williamansett, to 


the fire a short 


time ago. 


replace one destroyed by 
The United States Reduction and Refining 
Company, of Colorado Springs, Colo., and 
elsewhere, is planning the erection of a new 
mill at Florence, Colo. 
The Foeh! Tool Company, Brooklyn, N. Y., 
which makes tools for jewelers and doctors, 


will move to Perth Amboy, N. J., where a 
new plant will be erected. 
The Abbe Engineering Company, 220 


Broadway, New York, will erect a large plant 
in Bayonne, N. J., for the manufacture of 
its pulverizing machinery. 


The American Cotton Picker Company has 
been reorganized at Pittsburg, Penn., as the 
Pittsburg Cotton Picker Company, and the 
capital increased to $5,000,000. A new plant, 


at a cost of over $1,000,000. will be erected. 
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The Baldwin Locomotive Works, Philadel- 
phia, Penn., will erect a plant at Eddystone, 
Yenn., for the manufacture of iron castings 
for its own The plant will consist of 
two foundries, blacksmith shops and a 
power house. 


use. 
two 


It is announced that a new million dollar 
yarn mill will be erected at Pawtucket, R. a 
in the near future. Robert Burgess, form- 
erly treasurer of the Slater Cotton Company, 
Pawtucket, will be the chief figure in the 
new enterprise. 

It is announced that the Wheeler & Wilson 
Manufacturing Company, of Bridgeport, 


Conn., which was recently absorbed by the 
Singer Manufacturing Company, of New 


Jersey, is maturing plans dy which its sewing 
machine output will be doubled within two 
years. 





Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line each insertion. Copy 
should be sent to reach us not later than 
Friday for the ensuing week's issue. Answers 
addressed to our care will be forwarded. 


Caliper cat. free. E.G. Smith, Columbia, Pa. 
Cox Computers, 75 Broad St., New York. 


Agents to sell all kinds of counting ma- 
chines. R. A. Hart, Batte Creek, Mich. 

Wire and sheet metal working machinery 
and tools. Emmons Collins, Chicago, Il. 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST. 

Good tool or machine specialty wanted. 
Give full particulars. Automatic, 660, Am. M. 

Light and fine machinery to order; models 
and elec. work specialty. E. O. Chase, New- 
ark, N. J. 

Special machinery to order: inventions de- 
veloped. Geo. M. Mayer, M. E., 1131 Monad- 
nock Block, Chicago, Ill. 

Gas engines designed to order. 
automobile work a_ specialty. 
150 Nassau street, New York. 

Special machinery accurately built. Screw 
machine and turret-lathe work solicited. Robt. 
J. Emory & Co., Newark, N. J. 

Wanted—One Brown & Sharpe, No. 2, 
feed hand-screw machine. Geo. W. 
Co., 80 Clifford street, Providence, R. I. 

Special machinery to order. Catalog of small 
engines and boilers and engine castings, 10c. 
Sipp Elec. & Mach. Co., Paterson, N. J. 

Second-hand grinding machine, 
inches, suitable for plain outside 
grinding. The Dayton Pneumatic 
Dayton, O. 

Work 


Marine and 
Towle, 


wire 
Dover 


size 10x24 
horizontal 
Tool Co., 


wanted for a Cleveland automatic 
lathe; handles 2 in. and under. The Earle 
Gear and Machine Co., 141 Oxford street, 
Philadelphia, Pa. 

Specialties made on contract for marine. au- 
tomohile and general use and general machine 
shop work on brass goods. Lovell McConnell! 
Mfg. Co., Newark, N. J. 


We have a modern machine-shop equipment 
and are prepared to design and build to order 
high-grade special machinery and tools. Cum 
mings Machine Co., 182 William st., New York. 

Wanted—wWorms, spirals and screws to cut. 
We are equipped with special machines for 
milling these parts. Get our prices on doing 
some of your difficult jobs. Parsons & Lane, 
Sodus, N. Y. 

Wanted—A _ second-hand 
proximately 16,to 18 feet long, for bending 
plates up to 4 inch in thickness: give full 
particulars and lowest price. Address Box 855, 
AMERICAN MACHINIST. 


bending roll, ap 


The advertiser wishes to make a time con- 
tract with a first-class modern machine shop 
for the manufacture of a high-class special 
machine tool, weighing from one to 10 tons. 
Address Box 853, AMERICAN MACHINIST. 


Well known and old-established firm in Bir- 
mingham, England, doing business with all 
the large engineering works, is anxious to 
take up the sole agency for some specialty 
worth pushing. Highest references given. 
Box 780, AMERICAN MACHINIST. 


Tool catalog No. 22, 950 pages bound in 
cloth. Greatest small-tool catalog ever pub- 
lished. Will be sent post-paid on receipt of 
$1. Money paid for catalog refunded with 
first purchase amounting to $10 or over. 
Book costs you nothing if you become a cus- 
tomer. Montgomery & Co., 109 Fulton street, 
New York City. 
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Wanted—Agents in every State to handle 
exclusive territory on the Cone Gas Genera- 
tor, which generates coal gas for stationary 
engines from 25 h.p. up, reducing the cost to 
1/5 that of steam power; agents must be 
conversant with machinery business and 
devote entire time to the work. Cone Gas 
Machine Company, 1036 Majestic Bldg., De- 
troit. Mich. . 


For Sale. 


For Sale—Foundry, wood and iron machine 
shop. Box 74, Albion, N. Y. 


For Sale—Excellent machine-shop building, 
with power, in Philadelphia ; 60x90 feet, three 
stories, solid ground floor. Box 545, Am. M. 


For Sale—Going machine shop, situated in 
northern Ohio; natural gas; wili bear strict 
investigation; good reason for selling. Ad- 
dress Box 525, Tiffin, Ohio. 


vev, 
For Sale—Black glass test bars, 5/16x1 4x 
7 inches long, $3.50; knife-edge squares and 
straight edges; all tools guaranteed. “Scotty,” 
Box 861, AMERICAN MACHINIST. 


‘or Sale—One yo g gasolene engine, used 
only a few months and good as new: also one 
25 h.p. Address Detroit Engineering Works, 
Chene and Guoin streeets, Detroit, Mich. 


Patent 649,447—Feed devices for screw- 
cutting lathes; will cut all standard and frac- 
tional threads by moving one lever: no lead 
screw used. Address for particulars, John 
ne. 70 Seymour avenue, 8.E., Minneapolis, 
Minn. 


One punch of the cam-and-lever type, belt 
driven gag block engaged and hand with- 
drawn. The reach of this punch is 24 inches 
from back of throat to center of punch; ca- 
pacity, 1-inch hole in %-inch plate; in first- 
class condition. Also a lot of shop supplies, 
list of which will be furnished on application. 
Box 865, AMERICAN MACHINIST. 


2 For Sale—3-motor electric crane, Northern 
Engineering Co., 32 feet 3-inch span: first 
class condition, with rails and run-way shed 





192 feet long and wiring complete. Capacity. 
five tons: will handle eight tons. Price, trav 


eler, $1500; run-way and wiring, $500: 
wooden shed, $300. Can be seen operating. 
Edwin Shuttleworth Co., 105th St. and East 
River, New York City. 

A 500-h.p. cross-compound Corliss engine, 
built by C. & G. Cooper Co., of Mount Ver 


non, ©. Also three 150-h.p. tubular boilers. 
built by Bass Foundry and Machine Co.. of 
Fort Wayne, Ind., with fronts. stacks, brick 


stays and fittings complete. Also two Inger 
soll-Sergeant air compressors of the piston 
intake type, 1614x42 inches, and a capacity 
of three million cubic feet in 24 hours. Also 
two Ingersoll-Sergeant air compressors 124 x 
42 inches. All the above are in first-class con- 
dition, practically as good as new. Cost to 
install $35,000. Will be sold at a bargain on 
quick sale. Located in Indiana. Address 
New York & Western Consolidated Oil Co., 
41 Wall St., New York. 


Business Opportunities. 


An opportunity for a live man with capital 
to invest in a well-equipped manufacturing 
plant; have all patterns, tools, etc., for manu 
facture of gasolene engines up to 40 h.p.: en 
gines are of a well-known make; only those 
with ability to handle either the business or 
manufacturing end need answer. Address 
D. R., Box 868, AMERICAN MACHINIST. 


A company manufacturing a machine which 
has been sold to, and accepted by. the U. S 
Government, and which has no effective com 
petition to meet in this and other important 
markets, desires to increase its capital by in- 
teresting someone who believes in what is 
known as industrial hetterment. Answers are 
requested from principals only. Address “Bet 
terment,.”’ care American Institute of Social 
Service, 287 Fourth avenue, New York. 


Wants. 


Situations and help advertisements only in- 
serted under this head. Rate 25 cents a line 
for each insertion. About sir words make a 
line. No advertisements under two lines ac 
cepted, and no advertisements abbreviated 
The cash and copy should be sent to reach 
us not later than Friday for the ensuing 
week’s issue. Answers addressed to our care 
will be forwarded. Applicants may specify 
names to which their replies are not to be 
forwarded, but replies will not be returned. 
If not forwarded, they will be destroyed with- 
out notice. Original letters of recommenda- 
tion or other papers of value should not be 
enclosed to unknown correspondents. Only 
bona fide situation want or help want adver- 
tisements inserted under this heading. Aqency 
advertisements must be placed under Miscel 
laneous Wants. 


AMERICAN MACHINIST 


Situations Wanted. 


Classification indicates present 
advertiser, nothing els~. 


MASSACHUSETTS 


Expert planer hand wants position in 
charge; experienced; would operate in small 


address of 


shop; American, 35, with 10 years’ study. 
Box 864, AMERICAN MACHINIST. 
NEW HAMPSHIRE. 

Foundry foreman, experienced in marine 


and stationary engines and jobbing, iron and 

brass, mixing and melting: ten years fore- 

man. Address Box 824, AMER. MACHINIST. 
NEW JERSEY. 

Draftsman and designer, with first-class ex 
perience in gas and gasolene engines. desires 
change with good prospects. any location. 
Address Box 869, AMERICAN MACHINIST. 

NEW YORK. 

Salesmar—Practical machinist and drafts- 
man wishes rosition as salesman for machine 
tools or similar line. Box 867, AMER. MACH. 

Automatic screw-machine foreman opera- 
tor wants position: ten years’ experience all 


machines. Address “Automatic,” Box 870, 
AMERICAN MACHINIST. 

General foreman, successful in producing 
first-class work at satisfactory cost, varied 


experience in 
machinist, desires change. 

Mechanical draftsman, 
manufacturing plant, has been purchasing 
agent end salesman. wants position in New 
York City in any of above capacities. Box 852, 
AMERICAN MACHINIST. 

Practical mechanic, American, 33. technical 
education, experience designing and building 
small, accurate interchangeable work, print 
ing presses. steam engines, etc.. wishes engin 
eering position. nreferablv outside: salarv to 
start, $2500. Box 866, AMERICAN MACHINIST. 

PENNSYLVANIA 


high-grade machinery, master 
Box 854, Am. M. 


long experience in 


General erecting engineer is oven for en 
gegement: expert erecter. onerator and tester 


of automatic and Corliss engines and steam 
engineering. For information. etc., address 
Box 860, AMERICAN MACHINIST. 
TEXAS 

Technical graduate desires nosition in me 
chanical line. with chance of advancement: 
three yeors’ machine-shop experience and one 
in college sox 850, AMER. MACHINIST 


shop 


Help Wanted. 


Classification indicates present address of 
advertiser, nothing else 
CANADA. 
Wanted—Tool designers for small inter 


changeable work: also several competent tool 
makers experienced on fixtures. dies and 


gages. Address, with full particulars as to 
experience and wages required, Ross Rifle 


Company, Quebec 

CONNECTICUT 
Several competent all-around job 
The Eastern Machinery Co., 


Wanted 
bing machinists. 


New Haven. Conn 

Machinists wanted—Several first-class. all 
around machinists for general repair work 
Apply to the Yale & Towne Mfg. Co., Stam 
ford, Conn. 

Teol and diemakers wanted—Several first 
class toolmakers on jig and fixture work: 
steady employment. Also a number of die 
makers for new and general repair work 
Apolvy to Vale & Towne Mfg. Co., Stamford, 
Connecticut. 

ILLINOIS 

Wanted A thorough up-to-date superin 
tendent to take charge of shop employing 
about 250 men and building a line of pumps 


machinery: plant located in 


middle West. Address Box 801, AMER. MacH 

Wanted, draftsmen We want capable 
draftsmen of either electrical, mechanical or 
general experience If you would like to 
change your position or its location, write 
and tell vs about the character and extent of 


and hydraulic 


vour work Address, giving full particulars. 
to Western Electric Company, Dept 29, 
Chicago. 


experienced factory superin 
manufacture of a variety of 
man must be of good char- 
acter. reliable. painstaking. mentally alert. 
and a thorough master of detoi!l. The factory 
is new and well equipned. Salary $2000 per 
vear. but svyerintendent must make cash in 
vestment of $3000 and contract for three 
Box 871, AMERICAN MACHINIST. 


Wanted—An 
tendent for the 
metal specialties: 


years. 
IOWA. 

Wanted—Machine-shop foreman: must be 

first class in the construction of hoisting 


engines and mining machinery. Address Ot 
tumwa Tron Works. Ottumwa. Iowa. 


— 


4é/ 


MASSACHUSETTS 

Wanted Draftsman, with knowledge of 
shop methods, for jig and fixture designer 
Deane Steam Pump Co., Holyoke, Mass. 

Skilled man accustomed to spiral gear cut 
ting; must have ability and good references. 
toston Gear Works, Norfolk Downs, Mass 

Wanted First-class draftsmen and 
makers on light interchangeable work ; 
age, experience, salary and references 
834, AMERICAN MACHINIST. 

Wanted in New England, competent drafts 
man and designer for concrete construction ; 
must be posted on latest methods; state age, 
experience and salary expected. Address 
Box 829, AMERICAN MACHINIST. 


tool 
state 
Box 


Wanted—An experienced operator on Gould 
& Eberhardt gear cutters on heavy work; a 
man who knows how, and can tell how, to 


cut gears; man with theoretical and practical 
knowledge preferred. Box 856, AM. MACH. 
Wanted—Corresponding assistant to man- 
ager of factory; must be practical and ex- 
perienced, well posted upon systematic and 
scientific methods of estimating on varied 
mechanical work; gear specialist preferred ; 
also one thoroughly experienced shop man- 
ager. “Gears,” Box 831, AMER. MACHINIST. 


MICHIGAN, 


Machinists wanted—A first-class layer-out 
and several first-class floor hands on electric 
traveling-crane work. Northern Engineering 
Works, Detroit, Mich. 

Wanted—-General foreman by firm employ- 
ing 40 men, manufacturing gasolene engines ; 
must have first-class mechanical and execu- 
tive ability; no other need apply; state expe- 
rience, wages and references first letter. Box 
862, AMERICAN MACHINIST. 

MINNESOTA 

Wanted —First-class machinists, 
and patternmakers, also structural 
makers and structural iron workers. 
daily increasing our business and will con 
sider applications from competent mechanics 
in the above branches of our business Ad 
dress, with references, Minneapolis Steel and 
Machinery Co., Minneapolis, Minn 


moulders 
template 
We are 


MISSOURI 
Wanted Superintendent for screw-machine 
products Box 849, AMERICAN MACHINIST 
Competent night foreman over about 20 ma- 
chine tools, gas-engine work: must be famil- 
iar with reduction of costs, have had experi 
ence in the handling of men, and be between 
the ages of 25 and 40; chance for promotion 
if abilitv is shown: present salary $3 5O per 
day. Witte Iron Works Co., Kansas City, Mo. 
NEW JERSEY. 
Wanted—Mechanical electrical 
only first-class men need apply. s0x 
AMERICAN MACHINIST. 
Wanted—Several competent machinists to 
work in shop connected with factory in New 


draftsmen ; 
5os, 


Jersey. Frank Brookfield, 220 Broadway, 
New York City. 
We are increasing our tool-making depart- 


ment and solicit applications from toolmakers 
and machinists who are experienced on_ fine 
and complicated work Apply to Victor Talk- 
ing Machine Co., Camden, N. J 

We have our plant 
floor and vise hands for day work and lathe 
hands for night work. Good pay and steady 
work to good men. Address or apply at ond 
Machine Tool Co., Plainfield, N. J 

Draftsmen wanted by metallurgical plant 
between New York and Philadelphia; steel, 
copper and lead-plant experience desirable, 
but not essential: applicants must state 
age, nature of exverience and references, and 
salary to start tox 844, AMER. MACHINIST 


increased and desire 


NEW YORK 
Experienced draftsmen, toolma 
Give age, references and 
Arms Co., Lion, 


Wanted 
kers and machinists 
wages expected Remington 
a. = 

Wanted—-Two operators for Ingersoll 
ing machines and one for 6-foot boring 
write, giving experience and references 
Elevator Company, Yonkers, N. Y. 

Draftsmen on jigs, fixtures and tools want 
ed: experienced men only Mergenthaler 
Linotype Co., 20-42 Ryerson street, Brooklyn, 
i 2 


mill- 
mill; 
Otis 


Experienced machinist capable of taking 
charge as foreman of shop employing 40 to 
50 hands. Must be capable of handling men, 
and a good executive. State experience in de 
tail and salary wanted. Box 797, AM. MACH 

Wanted—-At Kingston, N. Y., machine fore 
man for shop employing about 40 men; must 
be thoroughly familiar with up-to-date meth- 
ods: good opvortunity for advancement ; sal- 
ary. $3.50. Box 838, AMERICAN MACHINIST. 


Machinery salesman wanted for New York 


City Must have a good knowledge of me- 
chanics and be able to estimat State age, 
salary and experience; otherwi application 
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Address M. §&., P. O. 





will not be considered. 
Box 844, New York. 
Foreman wanted—To take charge of a job 
of about twenty hand-screw machines; steady 
job assured to a person combining both the 
mechanical and executive skill for producing 
high-grade output in steel; location Rew York 
City. Address Box 863, AMERICN MACHINIST. 


Wanted—Several engineers and draftsmen 
who have had experience in the design, con- 
struction and operation of refrigerating and 
ice-making machines and plants; must be 
thoroughly up-to-date and well informed on 
best modern practice in this line of machin- 
ery. Address, stating age, experience and sal- 
ary expected, Box 858, AMERICAN MACHINIST. 

Wanted, in the factory office of a machin- 
ery manufacturer in Brooklyn, an_intelli- 
gent, conscientious young man about 18 or 20 
ears of age; must have a fair education and 

good at figures; a knowledge of factory 
costs would be an advantage; the right party 
will receive an excellent opportunity; state 
particulars and salary expected. J. F. 8., Box 
851, AMERICAN MACHINIST. 

OHIO. 

Wanted—High-grade machinists for engine 
work. S. M. Jones Company, Toledo, Ohio. 

Wanted—By the Bickford Drill and Tool 
Company, Cincinnati, O., experienced tool- 
makers, vise and scraper hands. 

Mechanical draftsmen, two technical grad- 
uates, experienced  transmission-machinery 
men; good permanent positions for capable 
men. Box 34, Cleveland, O. 

Our growing business constantly requires 
additional machinists. We build lathes, plan- 
ers, shapers, drilling machines; good oppor- 
tunity fro machinists. The American Tool 
Works Co., Cincinnati. 

Chief mechanical draftsman, technical grad- 
uate, experienced transmission machinery ; 
good permanent prospects with growing con- 
cern in Ohio; state definite qualifications and 
salary expected. Box 802, Amer. MAcH. 

PENNSYLVANIA. 

Wanted—First-class machinists and _ tool- 

makers; good wages to right parties; no labor 
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has had experience in sheet-metal work, un- 
derstanding the work thoroughly, also able 
to manage other die-workers; give wages ex- 
pected, also references ; first-class position for 
right party. Box 847, AMERICAN MACHINIST. 


Wanted — By automobile company manu- 
facturing high-class cars, a foreman to take 
charge of chassis and transmission assem- 
bling departments; must have good executive 
ability, quick at devising rapid and accurate 
methods of producing results; one now hold- 
ing such a position preferred, and who can 
produce the best of references from former 
employer; state age, where now employed, and 
in what capacity, also salary expected. All 
applications will be treated strictly confiden- 
tial. Address Box 826, AMERICAN MACH. 


The Monotype Company maintains a free 
school for training young machinists to oper- 
ate its type casting and composing ma- 
chines. The demand for monotype operators 
is so great that it receives more applications 
for places in its school than can be filled. In 
making selections these qualifications carry 
most weight: Character, common sense, ex- 
perience with automatic machinery (or) 
printing-office experience, or gt ex- 
perience. Full particulars will be furnished 
to inquirers who furnish full particulars 
about themselves. Lanston Monotype Machine 
Co., 1231 Callowhill St., Philadelphia, Pa. 

Draftsman and designer in a shop employ- 
ing about 50 hands and manufacturing light 
machine tools, hydraulic and pneumatic ap- 
pliances. We want a capable man, self-reli- 
ant, accustomed and able to take an idea and 
reduce it to practical form, with the brains 
and disposition to stick to a problem until it 
is solved. If you do not have these qualifica- 
tions, don’t write. A pleasant position and 
chance of advancement to the right party. 
Location, Philadelphia. All communications 
will be treated confidentially. Give full par- 
ticulars as to past experience, age, present 
employment, and state salary expected. Box 
859, AMERICAN MACHINIST. 


RHODE ISLAND. 
Toolmakers wanted First-class workmen 


on jig and fixture work for light high-grade 
machinery. Permanent employment to com- 






makers. Address P. O. Box 686, Richmond, Va. 
WISCONSIN. 

Allis-Chalmers Company, Milwaukee, Wis., 
wants immediately six draftsmen to design 
machine toools. 

As the result of doubling 
Allis plant, Allis-Chalmers Co., 
need more patternmakers, machinists 
moulders. 

Wanted — Draftsmen with experience on 
Corliss engine work; permanent positions for 
right men. Appy to Wisconsin Engine Com- 
pany, Corliss, Wis. 

Wanted—aA few first-class machinists, tool- 
makers and patternmakers; shop one of the 
best in the country and equipped throughout 
with the highest grade of tools; city one of 
the best in the country; educational facilities 
of the best; pure water, etc.; only steady, re- 
liable men looking for permanent positions 
need apply. Address Box 848, AMER. MACH. 


Large concern building excavating and rail 
way machinery wants to correspond with 
first-class mechanical draftsmen with view to 
filling future vacancies as they occur; wants 
men now employed; give full experience and 
reason for changing; shop experience great 
advantage; all letters acknowledged and held 
confidential. Box 919, AMERICAN MACHINIST. 

The Fairbanks-Morse Manufacturing Com- 
pany, at Beloit, Wis,. are constantly increas- 
ing thelr works and can use a large number 
of first-class mechanics, such as machinists, 
molders, patternmakers and erecting engin- 
eers, to work on gas and gasolene engines, 
steam pumps and hydraulic machinery. Ad- 
dress Fairbanks-Morse Mfg. Company, Beloit, 
Wisconsin. 

Foreman—Mechanic for steady employment 
to act as foreman of an automobile repair 
department at our factory; ability to rapidly 
comprehend and to conscientiously carry out 
instructions more desirable than_ special 
knowledge of automobiles; wages depending 
on ability, but we would prefer one that is 
worth $30 weekly to one of less earning ca- 
pacity. Box 825, AMERICAN MACHINIST 


WEST OF MISSISSIPPI. 


its new West 
of Milwaukee, 
and 

















troubles. Box 857, AMERICAN MACHINIST. yetent workmen. Apply to the Taft-Pierce Wanted—Two blacksmiths and four ma 
waseee — Ee Snes ageeting Mfg. Co., Woonsocket, R. I. chine hands on general machine a ny 
machinists, accustomec o steam engine or smployment; wages $4 per day of 8 hours: 
compressor work. The Blaisdell Machinery VIRGINIA. om ‘shop ; applicants must state experience 
Co., Bradford, Pa. Wanted, at once, diesinkers; steady work at. fully, as only first-class mechanics will be 
Wanted—A first-class diemaker, one who 50 cents per hour; also several good trimmer considered. Box 830, AMERICAN MACHINIST 
+ ° 
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Bicycle Parts 


Standard Welding Co., 
Ohio. 


Cleveland, 


Blanks, Nut and Screw 


Whitman & Barnes Mfg. Co., Chi- 
cago, Il 


Blocks, Chains 
See Hoists, Hana. 
Blowers 


Am. Blower Co., Detroit, Mich. 

Am. Gas Furnace Co., New York. 

Boston Blower Co., Hyde Park, 
Mass. 

Buffalo Forge Co., Buffalo, N. Y. + 

Chicago Flexible Shaft Co., Chi- 
Cago, q 

Garden City Fan Co., Chicago, 

Ill. 

General Electric Co., New York 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Roth Bros. Co., 

Sturtevant Co., B. F., 
Mass. 


Blue Print Machines 


Buckeye Engine Co., Salem, O. 
General Electric Co., New York. 


Chicago, Ill. 
Hyde Park, 


Boilers 
Struthers-Wells Co., Warren, Pa. 
Bolt and Nut Machinery 


Acme Machry. Co., Cleveland, O. 
Bertram & Sons Co., Ltd, John, 
Dundas, Ontario, Canada. 


Bo — & Plummer, Worcester, 
ass. 
Brown & Co., H. B., Easthamp- 


ton, Conn. 

Davis Machine Co. Ww. FP. 
Rochester, N. Y. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Foote, Burt & Co., Cleveland, O. 

Ilarrington & Son Co., Edwin, 
Philadelphia, Pa. 

—— Machine Co., Waynesboro, 
a. 

Lang Co., G. R., Meadville, Pa. 

National Machry. Co., Tiffin, O. 

— Elec. Mfg. Co., Madison, 

8. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Standard Machinery Co., 
ing Green, Ohio. 

Standard Engineering Works, Ell- 
wood City, Pa. 

Vandyck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury. Conn. 


Bolt and Nut Machinery 


Wells Bros. Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co, Green- 
field, Mass. 


Bolts, Coupling 


Bowl- 


Cleveland Cap Screw Co., <leve- 
land, O. 


Nutional-Acme Mfg. Co., Cleve- 
land, 

Bolts and Nuts 

Cleveland Cap Screw Co., Cleve- 
land, b 

National-Acme Mfg. Co., Cleve- 


land, O. 
Bone for Case Hardening 


Rogers & Llubbard Co., Middle- 
town, Conn. 


Books, Mechanical 


American School of Correspon- 
dence, Chicago, Ill 

Audel & Co., Theo., New York. 

Hienley Pub. Co., Norman W., 
New York. 

Hill Pub. Co., New York. 

Sames, C. M., Jersey City, N. J. 

Wiley & Sons, Jno., New York. 


Boosters 


Burke Electric Co., Erie, Pa. 

C & C Electric Co., New York. 

a a Wheeler Co., Ampere, 
J 


General Electric Co., New York. 

Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Sprague Elec. Co., New York. 

Stanley-G. I. Elec. Mfg. Ca, 
Pittsfield, Mass 

Westinghouse Flecric & Mfg. Co., 
Pittsburg, Pa. 





Boring and Drilling Ma- 
chines, Horizontal 


Barnes Co., B. F., Rockford, IIl. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prov., R. 1. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Betts Mach. Co., Wilmington, Del. 


Binsse Mach. Co., Newark, N. J. 
——- & Plummer, Worcester, 


Detrick A ated Mach. Co., Bal- 
timo 
Fitchburg Machine Works, Fitch- 


burg, Mass. 
Fosdick Mach. Tool Co., Cin., O. 
Gisholt Mach. Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass. 
Lucas Mach. Tool "Co., Cleveland, 
Ohio. 
McCabe, J. J., New York. 
Motch & Merryweather Machin- 


ery Co., Cleveland, O. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Pawling & Harnischfeger, Mil- 
waukee, Wis 

Prentiss Tool “k Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Stow Mfg. Co., Binghamton, 


Vandyck Churchill Co., New York. 

Warner & Swasey Co., Cleveland, 
Ohio 

Whitcomb-Blaisdell Mach. Tool 
Co., Worcester, Mass. 


Boring and Turning Mills 


American Tool Wks. a Cin., O. 

Baker Bros., Toledo, O 

Baush Mach. Tool Co., 
field, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Can. 

Betts Mach. Co., Wilmington, Del. 
Bullard Mach. ‘Tool Co., Bridge- 
ort, Conn s 
oe ~~ ‘Mach. Tool Co., Frank- 


Spring- 


Gisholt Mach. Co., Madison, Wis. 

Harrington, Son & Co., Philadel- 
phia, Pa. 

Hill, Clarke & Co., Boston, Mass. 

King Mach. Tool Co., Cincin., O. 

McCabe, J. J., New York. : 

Niles-Bement- Pond Co., New York. 

Poole Co., J. Morton, Wilmington, 
Del. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Phila- 
delphia, Pa. 

vandyck Churchill Co., New York. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Boxes, Tote 

Cleveland Wire Spring Co., Cleve- 
land, 

Boring Tools 

Armstrong Bros. 


C7 


Inc., Wm., 


Tool Co., Chi- 


Brackets, Lamp 


Standard Welding Co., 
Ohio. 


Cleveland, 


Brazing Plates 

Phillips-Laffitte Co., I’hila., la. 

Broaching Machiaes 

Burr & Sons, John T., Brook- 
lyn, N. Y¥. 

Bulldozers 


Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 


National Machry. Co., Tiffin, O. 

Prentiss Tool & Supply Co., New 
York. 

Toledo Machine & Tool Co., 
Toledo, O 

Cabinets, Tool 

Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Hammacher, Schlemmer & Co., 


New York. 


Montgomery & Co., New York. 


Calipers 

Athol Machine Co., Athol, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Mass. Tool Co., Greenfield, Mass. 

Montgomery & Co., New York. 


Slocomb Co., J. T., Providence, 
ae 

Starrett Co., L. S., Athol, Mass. 

Cams 

Boston Gear Works, Boston, 
Mass. 





Carborundum 
See Grinding Wheels. 
Case Hardening 


togers & Hubbard Co., 
town, Conn. 


Castings, Brass and Bronze 
Lumen Bearing Co., Buffalo, 
m. as 


Middle- 


Castings, Die Molded 
hs Mfg. Co., Syracuse, 


Castings, Iron 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

Fuchs & Lang Mfg. Co., 


York. 
Poole Co., J. Morton, Wilmington, 
Del 


New 


el. 
United Engineering & Fdry. Co., 
Pittsburg, Pa. 


U. S. Foundry & Sales Co., South 
Norwalk, Conn. 

Castings, Motor 

Harrison H. K., St. Paul, Minn. 

Steffey Mfg. Co., Phila., Pa. 


Castings, Steel 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

i & Co., Edwin R., Chicago, 


Cement, Cast Steel 


Clark Cast Steel Cement Co., 
Shelton, Conn. 


Centering Machines 


Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada 

oy Mach. Co., 
Con 

Hill, "Chashe & Cv., Boston, Mass. 

National Machine Cve., Hartford, 


Conn. 
— & Whitney Co., Hartford, 


Sersiagten, 


onn. ° 
— Tool & Supply Co., New 


ork. 

Whiton Machine Co., D. E., New 
London, Conn. 

Centers, Planer 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Woodward & Powell Planer Co., 
Worcester, Mass. 


Chains, Driving 


Baldwin Chain & Mfg. Co., Wor- 
cester, Mass. 

Boston Gear Wks., Boston, Mass. 

Cullman Wheel Co., Chicago III. 

Diamond Chain & Mfg. Co., In- 
dianapolis, Ind. 

Jeffrey Mfg. Co., The, Columbus, 
Ohio. 

Link-Belt Engr. Co., Phila., Pa. 

Whitney Mfg. Co., Hartrord, Ct. 


Chisels, Cold 


Hammacher, Schlemmer & Cu., 
New York. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill 


Chucking Machines 


American Tool Works Co., Cin- 
cinnati, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Automatic Machine Co., 


Cleveland, O. 
Gisholt Mach. Co., Madison, Wis. 
Tool Co., R. K., 


LeBlond Mach. 
Cincinnati, O. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Warner & Swasey Co., Cleveland, 


Ohio. 
Whitcomb-Blaisdell Mach. 
Co., Worcester, Mass. 


Windsor Mach. Co., Windsor, Vt. 
Chucks, Drill 
Almond ae Co., T. R., Brook- 


lyn, N. 
— & Co., R. 


a. Twist Drill Co., Cleve- 
land. O. 

ee Chuck Co., Hartford, 

Goodell-Pratt Co., Greenfield, 
Mass. 

Horton & Son Co., The E., Wind- 


sor Locks, Conn. 
Jacobs Mfg. Co., Hartford, Conn. 


Tool 


H., New Haven, 





Chacks, Drill—Continued. 


Montgomery & Co., New York. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Niles-Bement-Pond Co., New York. 
—— Natl. Chuck Co., Oneida, 


N. 
Pratt Chuck Co., Frankfort, N. Y. 
Standard Tool Co., Cleveland, O. 
Trump Bros. Mach. Co., Wilming- 


ton, Del. 
Chuck Co., Oneida, 


Westcott 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co., D. E., New 
London, Conn. 

Wiley & Russell Mfg. Co, Green- 
field, Mass. 


Chucks, Lathe 


Cushman Chuck Co., Hartford, 
Conn. 

Davis Machine Co, W. P., 
Rochester, N. Y. 

Gisholt Mach. Co., Madison, Wis. 

Hoggson & Pettis Mfg. Co., New 


Haven, Conn. 

Horton & Son Co., The E., Wind- 
sor Locks, Conn. 

Niles-Bement-Pond Co., New York. 

Scott & Sons Co., Medford, Mass. 

et Chuck Co., New Britain, 
Yonn. 


Westcott Chuck Co., Oneida, N. Y. 


Whion Mach. Co., Lv. E., New 
London, Conn. 

Chucks, Planer 

Niles-Bement-Pond Co., New York. 


Skinner Chuck Co., New Britain, 
Sonn. 
a Chuck Co., Oneida, 


Chucks, Split 


Hardinge Bros., Chicago, IIl. 


Rivett Lathe Mfg. Co., Boston, 
Mass. 

Westcott Chuck Co., Oneida, 
~~. =. 

Circuit Breakers 

Cogetes-Whester Co., Ampere, 

General Electric Co., New York. 


Stanley-G. I. Electric Mfg. Co., 
Pittsfield, Mass. 

Switchboard Equipment Ce. 
mr a Pa. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Clamps 
Billings & Spencer Co., 
Conn. 


Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 


Hartford, 


Clatches, Friction 


Caldwell, Son & Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Double Friction Coil Clutch Co., 


Chicago, Ill. 

Eastern Machry. Co., 
Conn. 

Johnson Mach. Co., 
Hartford, Conn. 

Link-Belt Engineering Co., 
delphia, Pa. 

New Haven Mfg. Co., 
Conn. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Reeves Pulley Co.. Columbus, Ind. 

wees — Co., T. B., Chambers- 
yurg, Da. 


New Haven, 
Carlyle, 
Phila- 


New Haven, 


Coal Handling Machinery 


Link-Belt : aed Co., Phila- 
delpbia, Pa 
Coils 


Standard Welding Co., 
Ohio. 


Compound, Pipe Joint 


Dixon Crucible Co., Jos., Jersey 
City, N. J. 
Compressors, Air 


Cleveland, 


Blaisdell Machinery Co., Brad- 
ford, Pa. 

Blanchard Mach. Co., Boston, 
Mass. 

Bury Compressor Co., Erie, Pa. 

Curtis & Co. Mfg. Co., St. Louis, 


eum Pneumatic Tool Co., Mon- 
tour Falls, N. 

Ingersoll-Rand Co., 

International 
New York. 

Mietz, August, New York. 

Spacke Machine Co., F. W., In- 
dianapolis, Ind. 


Compressors, Gas 
Ingersoll-Rand Co., New York. 


‘New York 
Steam Pump Co., 
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Condensers 

Stanley-G. I. Blectric Mfg. Co., 
Pittsfield, Mass. 

Conduit, Interior 

Sprague Electric Co., New York. 

Cones, Friction 

Evans Friction Cone Co., Boston, 
Mass 

Connecting Rods and Straps 

Standard Connecting Rod Co., 
Seaver Falls, Pa. 

Tindel - Morris Co., 
Pa. 


Eddystone, 


Contract Work 

Blanchard Mach. Co., Boston, 
Mass. 

Controllers and Starters, 
Electric Motor 

Case Mfg. Co., Columbus, Ohio. 

( n——~ Wheeler Co., Ampere, 
N. 

Senter Electric Co., New York. 

Stanley-G. I. Electric Mfg. Co., 
l’ittstield, Mass. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Coping Machines 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Niles-Bement-Pond Co., New York. 


Cork Inserts 


National Brake & Clutch Co., 
Boston, Mass. 


Correspondence Schools 
Sce Schools, Correspondence. 


Cotters 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Whitman & Iarnes Mfg. Co., Chi- 
cago, 

Counterbores 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Slocomb Co., J. T., Prov., R. I. 


Coanters, Machinery 

Durbrow & Hearne Mfg. Co., 
New York. 

Veeder Mfg. Co., Hartford, Conn. 


Countershafts 


Almond Mfg. Co., T. R., Brook- 
wa me se 

Builders’ Iron Fdry., Provy., R. 1. 
LeBlond Mach. Tool Co., R. K. 
Cincinnati, O. 

Smith Countershaft Co., Boston, 
Mass. 


Countershafts, Friction 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Countershafts, Speed 
Changing 

Cresson Co., Geo V., Phila., Pa. 

Gisholt Mach. Co., Madison, Wis. 

Reeves Pulley Co., Columbus, Ind. 

Speed Changing Pulley Co., In- 
dianapolis, Ind. 


Counting and Printing 
Wheels 

Franklin Mfg. Co., Syracuse, N.Y. 

Coupler, Hose 

Ingersoll-Rand Co., New York. 

Couplings, Shaft 

Almond Mfg. Co., T. R., Brook- 
lyn, N. 

Caldwell & Son Co., H. W., Chi- 
cago, ° 

Chisholm & Moore Mfg. Co., 
Cleveland, O. 

Cresson Co.. Geo. V.. Phila.. Pa. 

Davis Machine Co., W. P., Roch- 
ester, N. Y. 

Link-Belt Engineering Co., Phila- 
delphia, Pa. 
Nicholson & Co., W. H., Wilkes- 
barre, Pa. ; 
Niles-Bement-Pond Co., New York. 
Patterson, Gottfried & Hunter, 
Ltd., N. Y. 

Sellers & Co., Wm., Phila., Pa. 

Standard Gauge Steel Co., Beav- 
er Falls, Pa. 

Wood's Sons Co., T. B., Chambers 
burg, Pa. 


Cranes 
Alliance Machine Co., Alliance, 


Ohio. 
Brown Hoisting Mach. Co., New 
York. 





Cranes— Continued. 

Byram & Co., Inc., Detroit, Mich. 

Case Mfg. Co., Columbus, 

Chisholm & Moore Mfg. Co., 
Cleveland, O. 

Cleveland Crane & Car Co., Wick- 
liffe, Ohio. 

Crsseune Forgings Co., Oakmont, 
a 


— & Co. Mfg. Co., St. Louis, 

0 

General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Maris Bros., Philadelphia, Pa. 

Nicholls, Wm. 8., New York. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Obermayer Co., Cincinnati, O. 

Pawling & Harnischfeger, Mil- 
waukee, Wis. 

Sellers & Co., Wm., Phila., Pa. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 

Vandyck Churchill Co., New York. 

Yale & Towne Mfg.’ Co., New 
York. 


Crank Pin Turning 
Machines 


Niles-Bbement-Pond Co., New York. 

Underwood & Co., H. B., Phila., 
l’a 

Crank Shafts 


Standard Connecting Rod Co., 
Beaver Falls, Va. 
Tindel-Morris Co., Ixddystone, Pa. 


Crucibles 


Dixon Crucible Co., Jos., Jersey 
City, N. J. 
Obermayer Co., 8S., Cincinnati, O. 


Crushers 


Ingersoll-Rand Co., New York. 
Link-Belt Engineering Co., Phila- 
delphia, Pa. 


Cupolas, and Ladles, Foun- 
dry 


Obermayer Co., 8S., Cincinnati, O. 
Paxson Co., J. W., Vhila., Pa. 
Stevens, l. L., Vetroit, Mich. 


Cups and Covers, Oil 


Bay State Stamping Works, Wor- 
cester, Mass. 
ey & Co., Chas. H., Chicago, 


Elliott Chemical Works, Newton, 
Mass. 


Cut Meters 


Warner Instrument Co., Beloit, 
Wis. 


Cutters, Milling 


Adams Co., Dubuque, lowa. 

Becker-Brainard Milling Mach. 
o., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Hardinge LBros., Chicago, III. 

ingersoll Milling Mach. Co., Rock- 
ford, Ill. 

International High Speed Steel 
Co., New York. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Begeee Works, Jno. M., 
City, N. J. 

Standard Tool Co., Cleveland, O. 

Union Twist Drill Co., Athol, 
Mass. 

Whitney Mfg. Co., 


Gloucester 


Hartford, Ct. 


Cutting-off Machines 


Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Bignall & Keeler Mfg. Co., Ed 
wardsville, Il. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Burr & Sons, John T., Brooklyn, 
x. 3 


Davis Machine Co., Ww. ra, 
Rochester, N. Y 

Fawcus Mach. Co., Pittsburg, Pa. 

Hill, Clarke & Co., Boston, Mass. 

Hurlburt-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Machine Tool Works, 
Philadelphia, Pa. 

Nutter, Barnes & Co., Boston, 


Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

a Tool & Supply Co., New 


k 
Vandyck Churchill Co., New York. 





Cutting-off Tools 


ey | Bros. Tool Co., Chi- 
cago 
billings & Spencer Co., Hartford, 


Yonn 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

O. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Western Tool & Mfg. Co., Spring- 
field, O. 


Cyclometers 
Veeder Mfg. Co., Hartford, Conn. 
Diamond Tools 


wat gg Safety Emery Wheel 
Co., Bridgeport, Conn. 
Dickinson, Thos. L., New York. 

Gem Mfg. Co., Newark, N. J. 


Dies, Drop Forging 


National Tool & Stamping Co., 
Philadelphia, Pa. 


Dies, Sheet Metal 


American Tube & Stamping Co., 
Bridgeport, Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

Globe Machine & Stamping Co., 
Cleveland, O. 

— & Co., Edwin R., Chicago, 

Marchant, Geo. F., Chicago, I. 

Niagara Machine & Tool Works, 
Buffalo. Y 

Swaine Co., Fred J., St. Louis, 
Mo. 

Toledo Machine & Tool Co., 
Toledo, O. 


Dies, Sub-Press 


Waltham Machine Works, Wal- 
tham, Mass. 


Dies, Threading, Opening 

Errington, F. A., New York. 

Geometric Tool Co., New Laven, 
Conn. 

Jones & Lamson Mach. Co., 
Springfield. Vt. 

Pratt & Whitney Co., Hartford, 
Conn. 

Scott & Sons Co., Medford, Mass. 


Prawing Boards and Tables 


Obermayer Co., 8., Cincinnati, O. 
Queen & Co., Phila., Pa. 


Drawing Materials 


Queen & Co., Phila., Pa. 
Soltmann, E. G.. New York. 


Drafting Machines 


Universal Drafting Mach. Co., 
Cleveland. 0. 


Dri“~* Bolt Drivers 
Ingersell-Rand Co., New York. 


Drilling Machines, Bench 


American Watch Tool Co., Wal- 
tham, Mass. 

Barnes Co., B. F., Rockford, Tl. 

Barnes Co., W. F. & John, lock- 
ford, III. 

Boynton & Plummer, 
Mass. 

Dwight Slate Machine Co., Hart- 
ford. Conn. 

Goodell-Pratt Co., 
Mass. 

Ingersoll-Rand Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros Co., Worcester, 
Mass. 

Drilling Machines, Boiler 

American Too] Wks. Co., Cin., O. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

tickford Drill & Tool Co., Cin- 
cinnati, O. 

Boynton & Plummer, Worcester, 
Mass 

Foote, Burt & Co., Cleveland, O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 


Drilling Machines, Multiple 
Spindle 

American Tooi Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Il. 

Barnes Co., W. F. & John, Rock- 
ford, Tl. 

Baush Mach. Tool Co., 
field, Mass. 

Bertram & Sons Co.. Ltd., John, 
Dundas, Ontario, Canada. 

Bickford Drill & Tool Co., Cin- 
cinnati, 


Worcester, 


Greenfield, 


Spring- 





Drilling Machines, Multiple 
Spindle——Continued. 


Dwight Slate Machine Co., Hart- 
ford, Conn. 

Fenn-Sadler Mach. Co., Hartford, 
Conn. 

Foote, Burt & Co., Cleveland, O. 

Fosdick Mach. ‘Tool Co., Cin., O. 

Hardinge Bros., Chicago, Ill. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Hill, Clarke & Co., Boston, Mass. 

Marshall & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J.. New York. 

Moline Tool Co., Moline, IIL. 

National Machine Co., Hartford, 
Conn. 

Newton Mach. Tool Works, Phila- 
deiphia, Pa. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., 
delphia, Pa. 


Drilling 
able 
Cincinnati Elec. Tool Co., Cin., O. 
Coates Clipper Mfg. Co., Worces- 

ter, Mass. 
Gem Mfg. Co., Pittsburg, Pa. 
Hisey-Wolf Mach. Co., Cincin., O. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 
Stow Mfg. Co., Binghamton, N. Y. 
U. S. Electrical Tool Co., Cincin- 
nati, O. 
Drilling Machines, Radial 


American Tool Wks. Co., Cin., O. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bertram & Sons Co., Ltd., Dun- 
das, Outario, Canada. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Dreses Mach. Tool Co., ce.. oO. 

Fairbanks Co., New York 

Fitchburg Machine W orks, Fitch- 
burg, Mass. 

Foote, Burt & Co., Cleveland, O. 

Fosdick Mach. Tool Co., Cin., O. 

Gang Co., Wm. E., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 

Marshall & Huschart Mach. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Morris Fdry. Co., Jno. B., Cin- 
cinnati, O. 

Mueller Mach. Tool Co.. Cin., O. 

Niles-Bement-Pond Co., New York. 

Prentice Bros Co., Worcester, 
Mass. ‘ 

— Tool & Supply Co., New 
Yo 


Inc., Wm., Phila- 


Machines, Port- 


Venayek Churchill Co., New York. 

Sellers & Co., Inc., Wm., Phila- 
de! phia, Pa. 

Drilling Machines, Turret 


National Separator & Machine 
Co.. Concord, N. H. 

Niles-Bement-Pond Co.. New York. 

Drilling Machines, Upright 

American Tool Wks. Co., Cin., O. 

Baker Bros.. Toledo, 0. 

Barnes Co., B. F.. Rockford, III. 

Barnes Co., W. F. & John, Rock 
ford, Ill. 

Beaman & Smith Co., Proy.. R. 1. 

Bertram & Sons Co.. Ltd.. John, 
Ibandas. Ontario, Canada. 

Bovnton & Plummer, Worcester, 
Mass. f 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Davis Machine Co., Ww. P., 

tochester, N. Y. 

Dwight Slate Machine Co., Hart- 
ford, Conn. 

Fairbanks Co.. New Yor 
Fenn-Sadler Mach. Co., Hartford, 
Conn. - 
Fosdick Mach. Tool Co., Cincin- 

nati. O. 
Foote. Burt & Co.. Cleveland. O. 
Gould & Eberhardt. Newark. N. J. 
Harrington. Son & Co., Edwin, 
Philadelphia. Pa. 
Henry & Wright Mfg. Co., Hart- 
ford. Conn. 
Hill. Clarke & Co.. Boston, Mass. 
Hoefer Mfg. Co.. Freeport. Il. 
Knecht Bros. Co., Cincinnati .O. 
Marshall & Huschart Machy. Co., 
Chicago. Til. 
MeCabe. J. J.. New York. 
Mechanics Machine Co., Rock- 
ford, Tl. 
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AMERICAN MACHINIST 


A 10,500 Horse-Power Turbine with Volute Casing. 


BY W. 

Turbine wheel construction in this 
country is entering upon an entirely new 
phase. The typical American turbine is 
an article of manufacture made from a 
et of patterns of definite sizes and listed 
for sale like high-speed engines. The 


design of these wheels, while involving 
theoretical analysis, has been largely the 
itgrowth of experiments conducted at 
the Holyoke testing flume, the wheels 
being tested and modified in accordance 
with the results and new sizes being de 
signed on the lines of those previously 
built and then re-tested. The purchaser 
of these wheels ordinarily selects one 
from the list which will give the required 
wer and connects it 


t } 


to the machinery 
ve driven by gearing which will change 
speed under the given head to that 
required for the driven machinery 

he results of this process of develop- 
ment have been remarkable. Not only 


have the efficiencies been exceptionally 


igh, but the reduction of the wheels to 
the manufacturing basis has resulted m a 
cost which has made the American tur 
bine a machine of a combined cheapness 
and efficiency which is unmatched else 
where 
NEW CONDITIONS IN THE TURBINE INDUSTRY 
New conditions are, however, now en- 
tering the development of water powers in 
this country to which this system of de 
sign and construction is not applicable 
The desirability of connecting the wheel 
and the generator to the same shaft in 
electric generating stations makes it neces 
sary that the speed of the wheel shall be 
pre-determined, while the speed of a 
stock design of wheel is exactly the thing 
which is beyond control, and it hence be 
comes necessary to design wheels for 
such plants to suit the conditions, in which 
the power, speed and efficiency are fixed 
in advance. These new conditions ob 
viously make it impossible to make use 
of the experimental development method, 
each wheel bemg designed for its loca- 
tion and 


rormance 


under a guarantee of  per- 

Moreover, the power now 
required in single units is far beyond the 
reach of listed wheels and the necessity 
for better governing than has heretofore 
prevailed has added another to the many 
problems of the hydraulic engineer. 

The first important case of this kind to 
be met in this country was the original 
Niagara Fails plant and others are con- 
stantly coming to the front. 

It is true that the older designs of 
wheels have, in some cases, been applied 
to direct-connected generating stations, 
but this is only occasionally feasible. By 
accident it may happen that a stock wheel 
or a modification of it will give the re- 
quired speed and power under the given 
head and in other cases the generator may 


M. 


W HITE. 


be specially designed to suit the speed of 
the wheel, but such a method is obviously 
of limited application. The great develop 
ment of the Pelton and other impulse 
wheels for this class of work is largely 
due to their flexibility of design as re- 
gards speed. The peripheral speed of the 
buckets being fixed by the head, the re 
quired rotative speed can be obtained by 
suitable selection of the diameter, and, 


within wide ranges of power and head, 
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installed by the I. P. Morris Company, 
of Philadelphia, for the Shawinigan Water 
and Power Company, of Shawinigan Falls, 
P. Q., Canada 


~ 


The design is unusual in 
the size of the wheel, in the use of the 
volute type of casing and in the control 
of the gates both by hand and by the 
governor. 

Fig. 1, from a shop photograph, gives 
an excellent idea of the magnitud 
of the 
its method of 


to the 


wheel, while Fig. 2 shows 
erection in_ relation 
power-house floor. The get 

eral design was the outgrowth of the de- 
sire of the engineers to have the sup- 


ply pipe below and the generator abov 


i 
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4. 


Feet of Water 


FIG. 2 


the adaptation of these wheels to the con- 
ditions may be so made as to leave noth- 
ing to be desired. 


An Example of the New Conditions. 


In the great development of water 
powers through the utilization of elec 
tricity there are, however, many cases 
which must be attacked as original prob- 
lems in their every feature, and in such 
cases a special design of wheel is a neces- 
sity. This article relates to such a wheel 
which was required to develop 10,500 horse- 
power at a speed of 180 revolutions per 
minute and under a head of 135 feet with 
a guaranteed efficiency of 78 per cent., and 


which was recently designed, built and 





TEST-PRESSURE CONNECTIONS AND READINGS 


the floor, while the volute casing is the 
result of my conviction that it would give 
a better efficiency than any other type, be- 
cause of the uniform velocity of the water 
as it passes around the distributors into 
the vanes, by which shocks are avoided 
and the full available head utilized. The 
European practice is to make the volute of 
such size that the water enters at high ve- 
locity, which of course reduces the size 
of the casing for a given output 
MEANS ADOPTED TO SECURE HIGH EFFICIENCY 
\ND THE RESULTS. 

Believing that the prevailing velocities 

of 16, 18 and 20 feet per second at the en- 


trance to the wheel were entirely too high, 
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leading to a loss of head due to the cen- 
trifugal force of the water passing around 
the casing, the velocity was reduced to 
8.95 feet, which, of course, added largely 
to the size and cost of the casing; but the 
specifications being worded to provide a 
bonus for each per cent. by which the effi- 
ciency exceeded 78 when working at 9000 
the full load of the gener- 
that the 
cost would be recovered in the bonus, and, 


horse-power 


ator—it was believed increased 
moreover, the company desired to produce 
a wheel which would reflect credit on it 
as builders of high-class turbine machin- 
ery. The outcome was entirely satisfac- 
tory, the efficiencies obtained under a test 
both builders purchasers 


were represented by experts being as fol- 


at which and 


lows: 
Load. H.P. Efficiency 


11,270 or 7.3 per cent 84.7 


10,500 or contract. toad ee 25 
9,735 or 92.7 per cent. 87.3 
9,000 or 85.7 per cent. 86 5 
7,500 or 71.4 per cent. load 84.5 
6,000 or 67.1 per cent. load - 83. 
3,000 or 28.5 per cent. load 13.5 


overload .... 


The effect of the centrifugal force of 
the water in the casing is shown graphi 
cally in Fig. 2, which gives the results of 
pressure-gage readings in various parts of 
the casing referred to the pressure at the 
When 
these observations were taken, the wheel 
was 


entrance to the casing as zero. 
developing 11,000 horse-power. It 
will be observed that, with the exception 
of location No. 10, the readings at and near 
the outer diameter are markedly more than 
the The effect is 
not, however, entirely due to the centri 


near inner diameter. 
fugal force, but partly to the increased ve- 
locity of the water as it enters the wheel, 


and to its change of direction, which re 


force, 
the 


\s the pressure and difference of head 


quires leading to increased pres 


sure on outer surface 

vary as the square of the velocity, it is 
readily seen that should the velocity at the 
the increased 
to say, 18 or 20 feet per second, the dif 


entrance to wheel-case_ be 


ferences as shown by the gages of Fig. 3 
would be multiplied by about 4, so that 
under the conditions of higher velocity the 
pressure within the wheel-case, near the 
tips of the vanes, would be 4 to § feet less 


than it would be on the outer circumfer- 
ence, and this loss of head would be quite 
a percentage of the total head operating on 
the wheel. 
lost, 


This head is not, however, all 
as part of it is accounted for in the 
velocity of the water as it enters the run- 
ner, but the other part of it, due to the 
impinging action of the water in turning 
through the volute casing is lost, 

The 


usually large in order to 


wheel gates were also made un- 


get full pressure 
at the vanes, the bonus clause being re- 
lied upon to recoup this 

The draft 
carefully worked out, so 


expense also 

the were 
that the velocity 
from the runner 


tubes from wheel 


of the water as it comes 


is decreased gradually until it is dis 
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charged into the tail-race. The 
from the wheel and around the quarter 
turn is about 18 feet per second, while the 
velocity at the end of the draft tube as it 
enters the tail-race is avout 3% feet per sec- 


velocity 


ond, the draft tubes being gradually en- 
larged to 10 feet diameter at the erds in 
the tail-race. The head due to the veloc- 
ity of the flowing water as it reaches the 
about 4% feet. We the 
draft tube a part of the turbine wheel and 
feet of head by 
turning the water loose in the tail-race at 


runners is make 
regain some of this 4% 


with a 
than 


a velocity of 3} feet per second, 


corresponding velocity head of less 
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the pieces were made in loam from skele- 
ton patterns. 


DEFLECTION OF THE SHAFT. 


The runner and shaft weigh approxi 


mately 20,000 pounds. 


The runner is of 
The shaft is of 


steel with 


bronze cast in one piece. 


a coupling 


open-hearth forged 


forged on one end. It is 16 inches in di- 


ameter through the large bearing, taper- 


to 22 


ing up in the center of the wheel 
inches in diameter, and tapering down at 


the small end to 10 inches in diameter. 


— 


The distance between the bearings 


feet. This is an unusual 





























FIG 4 LOCATION AND 


14 foot. The amount of head which 
we regain by the draft tubes would, theo- 
retically, be the difference between the 4 
feet and 1% feet. The eff- 


ciency of the draft tube is, however, but 


foot. or 3! 3 


50 to So percent.,sothat the actual head 
regained is about 2 feet, and the efficiency 
would be increased by the ratio of 2 feet 
to 135 feet, or 11% 

The diameter of the wheel-case at the 
feet The 


five 


per cent 
entrance flange is 10% volute 
casing is divided into 
shipping as well as casting reasons. All 


Power House 


CONNECTION OF 


sections for 





Operating Floor Level 


Floor Level _ 


GOV ERNOR. 


ing a heavy shaft in the center to carry 
the weight 
of the shaft calcu- 


lg inch, and after it had been 


The deflection 
lated to be 
completed and the wheel placed on it the 


was 


actual deflection was carefully measured 
by means of a surveyor’s level and found 
to be just the amount calculated. To pro- 
vide for the deflection and to bring the 
the the the 


outer or tail-end bearing 


wheel in center of casing 


was raised 1% 
inch, the main or generator-end bearing 


being on the level of the center of the bore 
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of the casing, the object being to have 
the shaft horizontal at the generator-end 
bearing and thus bring the joint of the 
coupling vertical and so avoid strain on 
it due to the sag of the shaft. To pro- 
vide for the resulting inclined location of 
the wheel runner, the top of the casing 
was tilted slightly toward the generator, 
thus bringing the plane of the casing into 
coincidence with the plane of the runner. 
The elevation of the tail-end bearing in- 
troduced a slight end thrust, but this is 
negligible in comparison with the thrust 
introduced by the unbalanced condition of 
the water. For this thrust bearings with 
lignum vitae blocks were introduced with- 
in the draft tubes and for them water is 
the only lubricant provided. 

It is believed by many, though without 
reason, that under the conditions described 
the shaft 


when at 


center of such a will rise t 


} 1 


true alinement high speed, an 


idea that is disproved, if it needs to be 


disproved, by this wheel. The clearance 
between the runner and the bore of the 
casing 1s 1/16 inch only, and there is no 


evidence that the runner has touched the 
casing at any point. 

GATE-OPERATING MECHANISM 
The gates are of the shutter or window 


blind 


24 inches 


There are 24 
] 
i 


type 


of them, each 


wide. Forge¢ steel 


each side connect the vanes to a pair of 
steel rings which, by the rods ab, Fig. 3, 


are connected to 48-inch operating pistons 


of which one is shown at c, by means of 


equalizing levers d, by which the same 


strain is brought on both rings, and the 
rings and pistons are prevented from cant- 
ing. The pistons and their attached mech- 
anism are 


in duplicate and may be used 


conjointly or separately, as the pistons 


have individually sufficient power to op- 
erate the gates. The operation of the gates 
by one piston necessitates that it be 
double acting, which will be seen to be 


the case. Water being incompressible, 


the large clearance space below the pis- 
tons does not lead to any loss. 

The operation of the gates, whether by 
hand or the governor, is through these 


Fig. 4 shows the location of the 
governor, which is connected to th 


pistons. 
gate- 
operating mechanism by the rod ¢ of Figs. 
3 and 4. 
shown is in duplicate on the two sides of 
the turbine in 


The system of levers and rods 


order to give a balanced 
effort and prevent canting, the connection 
of the two sets being accomplished by the 
shaft f which extends through the wheel 
casing. The arrangement of rods e and 
shaft f differs in Figs. 3 and 4, due to a 
change in design, but this will not inter- 
The 


control of the pistons by the governor is 


fere with understanding the principle 


through the floating levers gh, the two 
systems of levers being connected by the 
rod i. Referring to the right-hand gear, 
should rod e be raised by the governor the 
effect would be to raise the center of the 

The right-hand end of 


for the 


floating lever h. 


the lever being, moment, fixed, 
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the left-hand end will be raised, thereby 
operating a piston valve on stem /. Water 
will then 
valve to the lower side of the piston, which 


flow through pipe & and the 
will rise and partially close the gates and 
also, the center of the floating lever being 
held in the 


lower its left-hand end and entirely close 


now position by governor, 
the piston valve, thus stopping the move 
ment of the piston by cutting off its sup 
Further rise of rod e will 


ply of water. 


cause a repetition,anda drop of the rod 
a reversal of the movement of the piston 
\ glance at the connections will show that 
governor which causes 
side to 


to drop, 


movement of the 


the piston valve of one rise will 


ause the other and _ therefor 


move the gate ring in the same direction 


lhe movement of the levers and valves 


for either piston always takes place whe 


ther a given piston is at work or not, this 


being necessary to prevent locking of the 


on-acting piston by the water within its 


cylinder. The throwing of a piston out of 
action is effected by shutting the pres 
sure water from it, a by-pass being simul 


taneously opened to permit the water to 


1 


pass from one to the other end of its cyl 


nder 


+} 


Hand operation of the gates may be ef 


1 


wheel /, 


the 


Fig. 3, or m, 


fected by either hand 


Fig. 4 which operate floating levers 
and piston valves precisely as the govern 
this the 


must be disconnected and the 


or does lo permit governor 
hand-wheel 
worm gear be connected, for which special 
provision is made 

Hand operation through the hydraulic 
apparatus 1s necessary because of the large 
amount of power required to operate the 
gates. The combined capacity of the two 
pistons is 90,000 foot pounds, which makes 


them the most powerful governor in ex 


istence. To exert this amount of energy 
would involve the work of a man_ for 
about half an hour, whereas by the hy 
draulic apparatus the gates may be closed 


n 1% seconds. The long penstock, how 


ever, makes it unsafe to cut off the water 
as abruptly as this, the minimum time for 
the complete operation of the gates being 
adjusted to 5 seconds 

A notable feature of this contract is the 
fact that the 


and delivered on cars in 


wheel was designed, built 
four and a half 
months frorn the date of signing the con- 


tract 





During last winter the intake canal of 
the Niagara Falls Power Copany was 
kept free from floating ice by means 


of a trolley boat 25 feet long and Io feet 
beam, operated by a Westinghouse single 
phase railway motor supplied with current 
by double trolley wires running — the 
length of the canal and provided with an 
flexible 


boat and driven 


over-running trolley and cable 


The ice 


toward the overflow 


was broken by thr 


near the head-house 





One American company sold 208,000,000 


pounds of brass in 1905 


Mechanical Stokers for Locomotives. 


The following extracts from a paper 
read by ¢ \. Kraft, of the Chesapeak« 
& Ohio Railway, before the Traveling 
Engineers’ Association refer to a class ot 
inventions, which, in view of the great 
labor of firing some of the big modern 
engines, are, it seems to us, even more 


humane in their automat 


coupler 

The Vi comotive stokers have 
been 1n « peration sinc January I, 1905 it 
tached to locomotives with wide fire-box« 
and to locomotives with long fire-boxes 
used on all classes of passenger service 

Coal is distributed uniformly over the 
widest type of fire-boxes, with an entire 
absence of anv blow holes, and the eve 
ness of temperature secured has had a 
very marked effect on the cost of repair 
to the locomotives The stoker itself does 
not come contact with the fire, and as 
it is strong and simply made the cost ot 
mainte ne< vel slight The conti 
ous feeding I il has a very marked et 
fect upon the amount consumed. Run-ot 
mine coal is used, but it has been found 
that a good grade of slack will secure 
even better results, owing to the principl 


of feeding coal in small quantities widely 


distribute Absence of dense volumes ot 
black smok is alse very noticeable An 
engine coming into a terminal with clean 
fires, such as are possible with this ma 
chine, is not called upon to go to the cin 
der-pit and dump its fires, but is backed 
into the roundhouse, where she holds 


steam for hours, until she is ready to go 


and heaviest runs made, 


it is found that th shows a 


steam gage 


variation of not exceeding five pounds un 


mnditions Practical test 
stoker have 


feed, under 


der ordinary « 
showing the capacity of the 


+ 


proven that it will normal 
conditions, a total of 18,000 pounds of run 


With 


coal-feeding capacity, therefore, 


of-mine coal per hour an unlimited 


and with 


such mechanism as will allow the fireman 
to regulate the stoker to existing condi 
tions, the duties of the fireman are very 


much lessened and he has far more time 
to give attention to the running of the en 


It brings the fireman to the end of 


gine 

his day's work in a fresh condition, ready 
fer extra duty should a call be made upon 
him. By relieving the firemen of the 
back-breaking, blistering work, the rail 
roads are enabled to secure men of more 


than ordinary inte lligence to do the work 


of firemen, and thus be provided with a 


high grade of men from whom to pro 
mote te 
The 


ntial parts \ main 


engineers 


stoker consists of the following es 


cylinder and a 


trough in which reciprocates a piston and 
plunger which, with a variable stroke, 
throws the coal to the different parts of 
the fire-box [his variable stroke is giv 
en to the p g ] means of a rotary 
valve. three ep team port leading 











174 


from said valve to the rear end of the 


cylinder, and three choke plugs—one for 


the steam 


ports. \ 
engine A 


each of said 


small controlling hopper 
journaled in 
the bottom of the hopper-pan. The 
the coal to the front of the 
the 
which, upon the return of the 
fal front of it, 


feed 


with two spiral conveyors 
con- 
veyors carry 
hopper onto the apron of plunger, 
plunger, 


] 


falls by gravity in giving a 


egular and uniform [he speed of 


the conveyors can be increased or dim 


inished by giving more or less steam, as 
may be required, to the controlling engine 
ach machine is supplied with a furnace 
door made to fit the standard door frame 
ot the locomotive to which the stoker is to 
be attached. This door has an opening to 

ceive the stoker through and is provid 
ed with suitable brackets for holding thi 
machine in position. 

Cast upon its inner side are curved 
the 
for a deflector for spreading each charge 
of coal width of the 
Che end of this deflector can be raised, if 
necessary, to aid in the 


coal by means of a set-screw directly un 


igs, which serve purpose of hinges 


over the fire-box. 


distribution of 


der its center. It also has a small verti 


cal sliding door for inspecting the fire, 
and the deflector can be turned up verti 
cally and held in place by a latch to close 
the opening when the stoker is removed 
doubt but that the 
stoker in use very much less trouble with 


There is no with 


leaky flues will be found on account of 
maintaining a more even heat in the 


ire 


box [he sheets of the fire-box will last 


longer for the same reason. It has been 
that 


due largely to the changes in the 


proven corrugation in fire-boxes is 
tempera- 
ture 

It is 
\merican type of engine there is no neces- 
the 


engine of 


my opinion that on the ordinary 


stoker, as fire- 
the 
course and the work is not such that an 


with 


whatever for the 
has to be 


sity 
man kept on 
ordinary man cannot execute ease. 
But with the long fire-box type of engine 
on a long run over a division comparative- 
the engine is 
the 
time, is where we believe the stoker will 


ly free from grades, where 
loaded to its maximum capacity all 
be found the most valuable, as a machine 
will not tire and consequently will enable 
the pres- 


sure all the time and get the full benefit 


the engine to carry maximum 
of the tractive power of the engine over 
trip. This cannot be 
done with the hand-firing method on the 
where 


a long continuous 


type of engine mentioned above 


the 
length 

We have used the stoker on our large 
with the T215¢x4154 
inches, and used run-of-mine coal over a 
hundred-mile and the 
steamed as well over the last ten miles as 
it did the first, and went into the terminal 
with about eight inches of fire on the 
grate and the en- 
All that was 


runs exceed seventy-five miles in 


engines, fire-box 


division, engine 


out again without 


gine going over the ash-pit 
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necessary with this engine at the end of 
the first thirty miles out of the second 
terminal was to shake the grates two or 
the 
out of 
made 


fire was almost as 
first terminal 


hundred 


three times and 


clean as when the 


Chis engine really two 


miles without having her fire cleaned and 


steamed perfectly 





Blue Prints for Shop Specifications. 


BY H. F. NOYES 


[ was much interested in the article by 
L. F, B., at page 485, Vol. 29, Part 1, on 
the use of blue prints, particularly because 


we have found much of the practice he 
our shop, where we 


We 


have, however, recently found one feature 


mentions useful in 


have a somewhat similar system 


sadly defective, and that was our method 
shop, from the ware 


foundry, such 


»f ordering into the 
h use 
were needed, 
und for machines 


and f materials as 


both for the finished-stock 


room, on order. 


Our shop has grown very rapidly within 
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anisms and parts which were used bodily 
in other types and sizes 

[It can readily be seen that ordering 
from these books was not work that any 
body could take up. It required a person 


knowledge of drawings, knowledge 


shop methods, and knowledge of 


with 
of the 
the machines 

All parts of the 


symbol numbers, and the symbol numbers 


machines were given 


were taken consecutively from a numbe1 


of books corresponding with the types of 


machines built, but there we 


special machines, and special 
ing perhaps from 


lar. as well as the u 


only slightly 
sual improvements 
take care of, that these books were usel 
for the purpose of ordering, and rec 
was had directly i 


As the bu 
} 


ber ot 


siness increased, 


type sizes and changes 


chines increased in proportion, sot 
ter method of handling this work wa- 
evitable. The system finally adopt 


from many of 





MACHINE NO. 23A 24A C.G. 
MECHANISM R.H. Crank Carrying Fixture 


$a 





| | 
No. | Ma 


Sym. No, |, | 
; Pieces terial 
I 


15173 
~ 1582 
15328 Clamp 
17098 y. Binding Bolt 
4716 
4897 








1970 ” ” 


1898 


| 
| 


a 
SPECIFI( 


the p: two years, and our method of 


taking care of this work could hardly have 


been called a system. For, while it was 


satisfactory before the business com 


menced to grow so fast, yet it was then 


not to be compared with the methods of 
many manufacturing plants of the same 
size, and would have been wholly useless 
but for the natural ability and energy of 
the chief cost clerk. He, with the assist- 
ance of one young man, and under the di- 


rection of the superintendent, looked after 


all getting out of material and parts of 
is finished 
parts for stock; kept the run of the fin- 
shed stock, chiefly in his head; set the 


rates for a good portion of the premium 


machines to fill orders, as well 
+1 


machines 
200 


system, and kept the cost of 
150 to 
hands, at that time, and building machine 


built, for a plant employing 


tools. 

This cost clerk was a man of wonderful 
memory, and he was able to carry this work 
in this way successfully for several years; 
and I believe that for a plant of the size 
mentioned, we had about the simplest and 
least expensive cost record. 
The method of specifying was at that 
time from blue-print books, a book being 
made up for each type of machine, and 
containing often several sizes of that type, 
and each machine contained many mech- 


system on 


~ Clamp Hinge Pin 


Sym, N 
NAME OF PART |} of Pieces 


| Sup sed 
T 


Intermediate Plate 
Crank Carrying Fixture 


Weight Clamping Bolt 


ee 


———_ 


ATION SHEET 


common use, and in was gotten 


study those of many of 
manufacturers ; 


touch on the 


machine-tool 
nly drawing 

to make up spec 
th if any clerk 
orderama 
such portio1 


were called upon 
fication sheets in such form 
a little instruction, 
chine from them, 


ould, with 
and 
’f machines or mechanisms as were 
ould be 

Many 


complete -i1 


co) 
readily 


smalles 


mon to other machines c 


and bodily picked out 


mechanisms were assembled 


erecting d and 


kept in the finished-stock ri 


quantity in one partment, 
yom until put 


1 machine on the erecting floor, 


into 1 


al 
our sheets were arranged with reference 
to these mechanisms, usually each mechan 


two sheets, as th 


ism complete on one or 
case might require. 


the fact that a 


copies of each specification sheet were 


Owing to great many 
be made, and that many sheets would 
used others 
ally, and others only once, it seemed out 
of the question to use a printed f 


continually, only occasion 


rm; soa 
form of tracing was made up; size 8xIo 
inches, suitable for envelope filing, on: 
form of which is illustrated in Fig, 1 
30th blue prints and white prints are 
used, blue prints for the shop foremen. 


and white prints for the drawing room 
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an elastic band [The warehous 
of this 


clerk 


and office. The tracings are filed in et place by 


the 


A New Method of Reducing the 
Readings of the Pitot Tube 
Comparison of the Weir and 


velopes, one envelope containing all coupon at the bottom card is re 


tracings necessary for one size and style moved by the material when filled 

















of machine. In case any part of a ma- out and returned to the order clerk and 
chine is special, sheets are made out for the date entered upon the following sheet Pitot Tube. 
these special parts, and wher d away shown in Fig. 3. This sheet is to assis 
° ' 1 1 1 H 
are kept in envelopes devoted to specia the order clerk in getting out material, 
parts. In case a part is changed, th iscertaining what and how many finis! ; 
1 , 1 XC T mil 
sheet containing that part is marked ob parts are in stock, and what It is ne 
] { ( 1) \ t 
solete, with the date, and ed away iry to order from the warehouss 
. . t th , \ tha 
envelopes devoted to such obsol part 
, ‘ Amt, 4 8.9 é ? om ¢ 
and a new sheet put in its place. The tobev= V2ghw 
change of parts involves ch; g 1 t S Sy ; ; 
symbol number of the piece or pieces at Art hsm re. N 1 
fected, and often a change in the drawing \ \\ } 
number : ling f ' ™ 
1 1 7 ' To be I hed M | Material Received : 
[his change is usually taken care of o1 +/ to | \I 
the tracing of th part by a new tracing 1 -" I OPERATION DI ‘ . 
it is a material change, or by filing away j i £ 
. i 
in the drawing-room vault print, , ) 
called a record print, and then inging tithe 
the dimensions on the tracing, if the al 
teration is only one of dimensions tat ' M 
[he specification sheets are classified pp penstock 
regular order according to the mechar : - me W I 
— WAREHOUSI COUPON ' ; 
isms or parts which they represent, some riser pip vhich passes gh 
what in this form: Headstock, footstock, -“ - tuffing box in t penstocl | nner 
bed, pump, etc., and also include a sheet article LA - yf the riser pipe is guided cr 
of accessories, on which are tabulated a with 
loose parts such as wrenches, clamping Material Want \ 1, wit 
bolts, hose, belting, etc Chis latte shee 4 mount \ s & Ss t . 
1 ’ y I> 
has been found particularly va le le pip Pit 
ni R Material Ss 
ordering out a new or special mac p 
when there is likely to be a change in the seen Aris al 
set of parts supplied / ita } Hi 
. : kt KN I ( ‘ 
| he sp cification prints ee ip I AL CLER! Ware! S.K, ’ , 
books, which are supplied to the differe: sie — 1S 
foremen, inspector, shipping clerk, an tells at a glance nd yf the ma g 
others having use for them; and thx ew ! etl llow 
pt ved particularly idvantageous to t s to be ordered from the nished-stock v 
: . ¢ ™ rarting denartn t 1 1 | 
foremen of the erecting departm« yom. or wareh ( ind as a bo pp 
iscertaining if they have all the necess copies of the necessat eets to fill an f 
parts before starting to assemble rd g nas n in g 
chine r mechanisn | lering 1 forem«e rt ‘ recting departm \ 1, 
MACH, NO, 2-5-1 
MECH. SPECIAL NARROW REST ARRANGED FOR RAD. DIA. HOLDER 
New Nx Ma No. Pieves Stock Da ) ‘ Da . 
d Dr, No n. No, NAME OF PART — - 
Old Dr. Dr. NoJ”>" Pes. {terial FPA Wanted i ( Moi 
+ ‘ ; ’ 
2389 114849 l Stl Spring ld 
2289 | $578 i ” Adjustir rew ? 
” ‘5 J Plunger Adj. Screw 6) 
7 468 l Stl Plunger for Narrow Rest 62 
3488 17051 Stl Locking Pin I 
wind | 3704) 1 ° Lower Jaw Adj. Screw , 7 
” 171 1 Stl. | Lower Jaw Screw ! l 05 
” 15283 1 | B | Lower Jav l 0 
eid } | 302 i |W.1| Plunger | 5 \ 
= | 80:5 l ” Lower Jaw , > 
3586 15315 i C.1 Stat. Back Rest © % l ) 0 
FIG. 3. COMPLETE DATA SHE 
the shop, the 4x9-inch card Fig. 2 is used, they are also aided in knowing where to where also the arrangement us 
° on ° ’ - rs ‘ , + tat nres , i} rs ¢ 
the blue print of the part called for being look for these parts , gu ” " —— = 
pasted on the back of the card, and both [This system was not introduced and four points in the circumference ” 
follow the piece or lot either to the carried out without additional help, and penstock, these connections being also 
=~ . - ° lL ecch oO > t will he cee +} t 
finished-stock room where it remains un- now while the entire factory force has shown atijk, Fig. 3. It will be seen tha 
til the lot is exhausted: or to the erecting been doubled within the past two years, by adjusting clamp ) the different d 


visions of its mays 


the cost-keeping force has increased from \ 
force 


the If the support 


blue print is larger than the size of t 


floor as case may require 


he two to eight, and the drafting-room 


to 
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So 1O01 


*See 


and held in’ from four sixteen eering ieties 


card it is folded to that size, 
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be set to any point in the diameter of the 
penstock and the reading be quickly taken, 
and sets of readings for various tests un 
der varying gate opening or other condi 
tions may readily be obtained, and always 
for the same points in the diameter of the 
penstock. 

The use of the carpenter’s square Fig 
1 is in adjusting the guides d e truly 


square with the center line of the pen- 
stock The tube 0b being correctly 
2 
y= 














FOR 


FIG. 4. GAGE BOARD AND CONNECTIONS 
° 


secured in clamp *, parallelism of the 


tot tube with tl center line at all ad 
justments is assured 
The object of the compressed air con- 


to 


nections to the gage glasses is bring 
the gage board down to a convenient level 
Without this provision the board would 
the of the 


thus 


necessarily be at about level 


water in the head race, separating 


the observer of the glasses from the ad 
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juster of the Pitot tube by an incon 

distance, whereas the arrangement show 
brings them into close proximity an 
even makes practicable for one man t 
perform both functions. The _ reading 
which it is necessary to obtain for th 


1 


velocity head is the 


static head and the Pitot 


+11) 


ve Tes 


difference between the 


adings 


and since the arrangement shown insures 


the same air pressure in 


all the 


gage 


glasses this difference is not changed by 


1 
jl 
j ) To Air Pump 














l= 4 





4-3 To Pitot Tube 


“™ ' 


11 BE AND STA PRESSURE READINGS 
the change in the location of the gage 
board 
REDUCIN( HE OBSERVATIONS 

[he usual method in working up Pitot 
tube readings is to assign to each position 
an area, then determine \ the Pitot e 
the velocity at the center of that area, and 
then multiply the area by the velocity of 
that setting which gives the quantity 
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which is” elimnu 
method 


This meth 


sists sing the | 
oft area nstead 


Che length of the 
total area of the pe 
points represent tl 


from heads to velocities due 


and so located hori 
the area of the ft 
stands in the cent 
le 1 rep esen 
tubs cation a ben 
of, i\ half 
catl eing a 
lso rf. iv, ta 
reading of the tule 


7 4 Te Te ~ 
| 
+ ’ ‘ + } 
‘i ‘ ‘ i 
, 
far the « 
I 
f ¢ ; ¢ 
toot \ ty 
ti 
mete eading f 
pr ~¢ l 
TI res = 1 
j P . 
ind mk dant 


base line r 


istock and the pl 


of diameter 
presents tl 

tted 
readings converted 


to the heads 


ontally as to represet 
ng of which the tube 
c Referring to Fig. 6 
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FIG. 5. MOODY’S METHOD OF REDUCING PITOT TUBE READINGS. 


examples of Fig. 5, which were taken un sults is shown by this test of a 12-foot PITOT TUBE AND WEIR RESULTS COMPARED 

der identical conditions, the average of penstock of which the eleven sets of read- Fig. 8 shows a weir as arranged in the 
several leads to a fair curve as shown in ings were under identical condi- tail race of the 6000 horse-power. I. P. 
Fig. 7, which is the average of eleven’ tions with the result that the extreme Morris Company’s turbine at the Shawin- 
traverses taken by different observers. variation between the smallest and the igan Water and Power Company’s plant at 
The satisfactory concordance of the re largest result was less than one per cent. Shawinigan Falls, P.Q., Canada 
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FIG. 7. AVERAGE OF ELEVEN SETS OF READINGS. 
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The width between the walls is 16 feet 
and the crest of the weir was 16 feet long, 
so that it was a plain weir without end 


At the end of the weir notch 


boards were fitted to the notch in the wall, 


contraction. 
so that the water had a smooth passage at 
1] The of the 
of concrete and fairly smooth 


sides walls wer 


all points. 
A hook gage was used to determine th« 
surface of 


its 


quantity of water, but as th 


the water was not entirely quiescent 


hight was measured at several points 
across the surface of the water, all ot 
these measurements being made six feet 


No weir 
the 
get the exact hight 


back from the crest of the weir. 


box, or settling box, was used, in 


tention being to of 











the water and avoid any difference tend Hartford Railroad Company's station at 
ing to raise and lower the water, which Cos Cob, Conn., for the generation of 
might occur in a quieting box. While ob the electricity which is to run its trains 
servations were being made with th New York City The building is re- 
|: 
| } 
| 
a ———— —_ 
h 
| — $$ $ $< 
) ‘ 
| | | emeihiat ———— 
f 7 Weir Crest Line 4 
i i 
| ~ Hook Gage 
| 
: is 4" | 
im 
— 
y 
{ WW z s 
« 8'2- 
: : 
, - a 
, 
FIG, 8. CROSS SECTION OF WEIR IN TAIL RACE 
Pitot tube observers were constantly tak ported as nearly ready for the installation 
ing readings of the hight of the water over of the turbo-generators, the first instal 
the weir. ment of which is to aggregate 13,000 
The accompanying table gives compari horse-power. It is stated that 1500 men 
sons of the results of Pitot tube and weir are working night and day on the equip 
observations. the latter being reduced by ment of the line between Woodlaw: 
three different formulas as indicated by N. Y., and Stamford, Conn. It is p 
the captions of the columns. The agree ble that single-phase trains may b 
ment will be seen to be very satisfactory, ning before the close of the summ« 
although the three weir formulas do not 7 = 
strictly agree among themselves. It will be , , : ; 
sada ¢ a | , he largest paper-making machine ve 
understood, of course, that the same read- : ; ‘ ae 
1: : . ? , onstructed in Great Britain 18 o1 built 
ings ‘re enter into th three tormuias 1 9:4 
oe * are F tor the Swedish Paper Mi Company te 
It is my belief that the Pitot tube 1s a more ? 2 ; 

“4 ’ tiie prod ict t two 7 ot 
ecurate instrument than the weir, and o! paper, a total width of aso inch ' 
rse, the concordance shown would be paper will be 1 through the chi 
npossible were the Pitot tube formul t the speed of 500 feet p nute Che 

correct it mat e weigl 50 S ( 
1 connecting up and using the tube ex ied 185 fee g. It wi en 
care must be taken to have 200 \ eng 
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tapped 


smooth, ant 


the 


curve 


l 


\verage 
of &,9410 


holes of Pp nstock pe rfectly 

1 also to have the plane ot 

point of the tube at right angles t 

the center axis of the pipe. 

Pilot lube Results of Weir 
Results Calculations. 

ieneiais * Fteley & 

Francis. Bazin Stearns 

204.7 200.3 200 .3 201.4 

263 .6 987 .3 261.3 262.3 

COMPARISON OF WEIR AND PITOT TUBE 

RESULTs. 
not being lost in the construc 


Time is 





tion of the New 


Yi 





rk, New Haven & 


Worm-Gear Design—llI. 


| f | 
Xplamec t page 700 

to fi e r with its appli 

I some cons V ti in¢ practic i 
ple ry b venient Fig 

ordi vy de wing of a wor 

mittine those ¢ ensions which are 1 
cede the present consideration. The 
wile of hread seful in the shop 
d more s w he these worms é 
nilled Moreove the designer uses this 
ngle, and for these reason should be 
nevery drawing. The capacity for doing 


rk, o1 
able 


oa 
should be me 


W rse 


power, 18 a \ 


reference drawing room, 


the details It 


be noticed that the difference between the 
laximum id mut um allowable power! 
ransmitted by a worm at different speed 


comparatively sma If we assume tw 

speeds for the we shown on Fig 
500 and 25 revolutions per minute, 
better, measuring this velocity in lineal 
feet, assume 500 and 25 feet of w 
pitch-line velocity, we will hav« 

{ 500 X tan. 20° = 152 } 

. * feet 

( 25 X tan. 20° = og } 
t the velocities 


corresponding periphery 


t a wheel in mesh with the worm 
\veraging the figures for 19 and 
legrees and 9 feet velocity to obtain the 
gure tor 20 degrees at 9 feet, and, sin 
ilarly, averaging the figures for 19 and 21 
egres for 172 and 192 feet velocity t 
obtain the ngure 20 degrees at I8o teet 
we obtain 360 and 19 respectively as the 
s of f. Substituting chese in W 
s i?, the safe load at botl speeds ré¢ 


xX 35X 19 332 pounds. 


iw - I X 3.5 X 360 = 6305 pounds, 
\iult ply ng these loads by their respet 
re elocities previously obtained 
222 ISO 59,70% foot pounds 
6305 re) 56,745 foot-pound 
irom 1.8 to 1.7 horse-power 
(he approximate efficiencies estimate 
for high and low speeds are given on ¢ 
rst two ling ot the table In this ¢ 
range trom 5 to 51 per cent., or a 
f 63 pe cer From the 
gners standpoint it convenient te 
clude tl] ethcien of these gears in 
tec orse-pow¢e rder to. readily 
letermine the relative stresses o1 
yart Immediately mnected, Cl 
haft nd « er geal this ¢ ( 
1.75 X 100 
63 2* hp. input. 
( f I 
( é cat 
( ] ] 
> rv 
il 
a“ P ' 
( { t] 








x 


there is time, during the length of 


strokes, for cooling, though some allow- 


ance for this seems necessary. For such 
movements as elevating the cross-rail of a 
boring mill, where the gearing 1s 1n uss 
only for a minute or two, and at long in- 
tervals, it is possible to overload a worm 
perhaps two or three times its rated 
capacity 

Once having determined the rated ca- 
pacity of a worm, the designer will con- 


sider the wheel as if it were a spur gear, 


keeping the load under the _ breaking 
strength of the teeth. The failure of 
these gears by breaking is a_ different 


thing from their failure by heating and 
cutting. 

Fig. 2 shows a worm similar to Fig. 1, 
but with two threads instead of four, and 
consequently of smaller angle of thread 
The net capacity of the latter is about one- 
half that of the former, but its mean 
horse- 


efficiency being lower, its rated 


power input is more than half that of the 
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both, at the same worm velocity, and, given gear, or vice-versa, and of comput- 


being of equal pitch, the projected area ing the diameter and lead of a worm that 
1 


of contact in both cases is sensibly the will carry a given load at a given speed, 


same. This being the case, the safe work- as in spur gears, this being more in line 
ing load is the same for both worms. with the common practice in machine de- 
The lead is 2 inches instead of 4, and sign. A practical example will make the 
the wheel velocities are 90 and 4% feet usefulness of the table more clear. 
for 500 and 25 feet velocities of worm Suppose a lathe is to be driven by a 
worm and worm wheel, the wheel being 
the first example, the power transmitted of the full-swing diameter, the cutting 
speed at full swing 20 feet per minute and 
the pressure on the tools 10,000 pounds 


diameter, 


The wheel velocity being one-half that of 


has the same ratio. In both cases, the 
pressure per square inch of projected area 
times the rubbing speed is the same, and We have to compute the 
pitch, and number of threads of a worm 
that will carry a load of 10,000 pounds at 
First we de 


with the same loss, measured in foot-area 
of rubbing friction, the power transmitted 
This is due a wheel velocity of 20 feet. 
termine the pitch and face of a spur gear 
that will carry the given load. Let us 


is in the ratio of two to one. 
to the angle of thread, and to the increase 
of efficiency with increase of angle. 

The active force of the worm at the pitch assume 1% inches pitch, 5 inches face 
course 


line is of proportional to the The face of a worm wheel is one-fourth 
horse-power input and so is the torque on ‘the circumference of the worm, conse- 


the worm shaft. The pressure normal to quently we have as a preliminary assump 


somewhat tion, 1% inches pitch and 6 inches pitch 


diameter for the worm 


the spiral is, however, altered 


as noted in the formulas of the original Substituting in 














first one analysis the formula IV =s pdf we have: 
In these two examples the length THE TABLE AND ITS USE 10,000 = 5 is Xo 7, f= 202 
of spiral is the same, within four per The table has been made with the idea = giving 7 = 222 
cent., and so is the rubbing velocity for of obtaining directly the safe load of a \ glance at the table will show that for 
} 
| I ~. n 0 09 1 1 18 22 i 8 ) i ii 7 ov ) 55 > ‘ rt 4 5 a at . : ; 
| em t 400 ft, | 
} — , 7 | 48 5 Tu 721.76 | 27 | 28 | 80 | 81 | 32 | 88 | St | 86 | 8c | 87 | 88 | 89 | 90 | 00} 01] 91 | wo, : Velo 
| 
Tan. @ “IT O35) 062 , U7U ) 037 | dud 123} 140 | 258 | 176 | 194 | 231) 268) 306) 344) 358) 445 | 510) S77 619) .72 809 | du | 1,000 
a 1 1% i 1 ul 1 a | i9°| 21 24" | 27 w'| 3 39° | 42 45 
Values of f 
207 2s039 3x 76 7 95 e113.) 1327 150 | 168 | iss~heos | e427 275 | siz] 345 | 37 170 | 515 | S02 »16 Gou ) 
K ~ ~ ~~ + ~ + Sahay + + 
13 13.5 oY 7 ™10 I~ 65 i8 92.10% | 116 | 10 142 | 168~192 | 216 i 62 "y 328 | 358 | 408 | 43 46u 475 | 5u5 13 
~ ~ ~ ~~ ~ ~~ + + ~ - 
17 10.3 | 15.5 ”) 31 ™4l 5I™._60 vil) su 92~,_100 109 128 146 166-~184_| 2ul 7 7 8 19 7 3 , 17 
* ~ ~ ~~ “4 — + ee + } 4 1 4 
( ( lu 13.5 ( 7 “34 iu i7/~. ) 65 72 8 9 109 121 i 149--~165, lsu 1 207 v il 
~ < ~ ~ ™~ = — + —~ = - 
| ) ] 16 10 15 20 5 30-F~-35_| 4 44~ 49 Dt 63 83-9 ww 61k lo 1 M34 _153 | 1 167 1 ) | 
~ x + = + ~ ae + + | 
Mi 1 \ \ 8 \ 12\. 16 [S20] 28 8 \A.35 8 | 4as50 | 57 | 66 8} 88 | 98 | 106) 113| az | 128\43¢ | 140 14 
~ \ \ +* ™ ~S ~— ~~ ~~ ee | | 
2 | \5 64 lv 13:5 li 2u 24 27 W 33 13 i9—._ 5d ol of ia S ou ow 105 109 112 118. 52 | | 
— \ \ + ~ ~ ™ ~~ —“~ | 
> ( 1. 5.7) 8.5 \ 113 | Nis 1i 0 23 26 23 S31 6 il 16 \_51 63 0 | “76, 81 87 92 o 100 25 , | 
= \ \ ~ 4 ~ = } 4 ~ + | oe > — a } 4 S90 
s 70 iN & 7.5 10 | 12.65 14,8 | 17,5 | 19.9 | 23 25 27 M32 7 12 46 S50 57 63 68 i223 82 85 90 7u ~ 
> _ \ - x ~ + + ™~ - + ™~ ~ ™ | 
> 80 23 |\4.5 \ 9 11} 13.| 15.5) 18 | 49.9) 28 | 24 28 S31 j 39 | 4348 3 3 | 6 é ) 3 ( 8 
\ \ \, + Me + 2 + ~t - a “s St : | 
= 85 t 7 4 5 26 29 ~ 7 10 45 0 D4 Ss ) “67 71 88 | 
| ) ’ y u | ais * \ 
= 96 27 0 ( ) i 62 » 6 
2&< a ‘ NW ) y Vv) ( ad \ S 
s& 113 23 2 28 1 ) ) #2 44 i 50 52 55 ~ 113 
je ie . 
4 135 19,5 22 25 2 Q 33 35 5 17 135 
5 we ~< T ie T Lo, 
=} 152 7 119.3 22 25 28 | “3 33 43 2 | 
Fé ) 1 | J j > NL 152 | 0 
4 172 4 15 | 17 | ™Q| 21 | 2 | 26 | B88 35 172 | 
E ee i | i | 
3 192 12 | 13.6 | 15,5 | 16,7 | 18.5 21 23 25 33 192 
“a 10 | 11.8 43,5 | 14.6 |] 16 [18.2 |) 20) 92 2 222 | 
i — Bem * 3 4 1 i | } —— 
255 “O.| 10.4] 11.7 1 14,4 | 16.2) 158) 19 20 22 23N\_ 24 25 255 | 
i + 7 it ~ - + + + + 
258 8 952. | 10.4 | 11,7 | 12.8 | 14,5 16 | 15.3 18 19 20 21 22 288 | 
+ + + + + + + + > + + | Y 
324 2 8.3 | 9s.) 10,5 ns 18s | 15.8 16.7 | 17,6 | 18,6 | 19,2 ot | 40 
362 5 i é al 10,4 | 11,8 [13.2 |) 4.3) 15 | 16) 17 | 13,6 | 18,6 362 
406 8.5 | 58] 10,71 118128) 1350 MA id) wo) 406 
oe : 7.8 | 8.5 | “9.6 | 10.8/ 11,8 [12,3 | 13.2) 4 Bik | 28.5 154 
500 1 Ee. } 8.8 |~9.6 | 10.6/ 11.3 loos 13,2 Bil 509 / 
¢ + + + r= + i + = : + 4 
rT tan. @ .055 | .083 | .110| .165 | .280 | .275 | .380 | .385 | 442 | .497 1.08 | 12 .60 | DSi 2 2.28 | 2:54 | 2.83 | 3, 
Worm Pitch-Line Velocityin feet per minute “Gy, <7) 




















W—4or5xdxp f. 
10,000 


Scot, @ [ cos. 2 x tan. ( a 8 ) sin, @ ] 


w Safe load on worm wheel tooth, in pounds. Material, cast iron. 
Speed of worm wheel in feet per minute. 


Zz 


a Angle of thread. § = angle of friction. 


CONSTANTS FOR THE 


f Factor, depending on the values of 4, S 

d Pitch diameter of worm. 

p = Pitch in inches. 

Lead d 7 tap. a, Ss tan. @ worm pitch line velocity. 
Factor 4 for cast iron, and 5 for steel worms. 

Pressure per inch of projected area 8 f., nearly. 


DESIGN OF WORM GEARS. 


— 
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a wheel velocity S otf 20 feet, the value 


222 lies between the angles of 21 and 24 


degrees. The value 7 fan. @ between 


these angles is about 1.3, which multiplied 
by the worm diameter the lead: 


gives 


Lead = da tan. a=6 X 1.3=78 
Answer: 
Pitch dia 


Pitch ry, 


6 inches 
inches 
7.8 


/ 


No. of threads = — = § 


1.5 


N 


or, taking the nearest whole number, 5 


Using 2 inches pitch instead of 1%, w 


will have 
10,000 5 x 2x O 


giving / 100 
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velocity low emough so that the product 


pressure per inch times rubbing velocity 
constant 


shall not exceed the limiting 


Che diagonals on the table may be used 


when figuring from the worm instead of 


the wheel velocity. Suppose we want to 


compute the load of a given worm at a 
given speed, of say, 14 inches pitch diam 
eter, 34 inch pitch, 1 inches lead, at 
100 feet pitch-line velocity The angle 
of the thread in this case is 21 degrees 
nearly. On the table where the line of 


100 feet worm crosses 


the 21 degrees column, 


found to be 78 


pitch-line velocity 
the value of f is 
Substituting in the 


. - sale 
iormula 








84 P.D. 





500 
\ 
1) 
100 
L/ 
254) 


~ 








l/-18 Angle 


of Thread 





200 


Rubbing Speed in feet per minute 
= 





L 


100 


B 1 2 3 rl 


Tan g U1 085 Ob 070 087 


ANGLE OF 


FIG. 3. ELATION OF 


Answer: 
Pitch diam 6 inches 
Pitch 1! 
No. of 
If the 


small to admit 


inches 
threads { 
diameter were msidered too 
sufficient] 


vy heavy shaft 


some other consideration, it 


‘ome necessary t ilter one oft 
gures and make a sec: 
WORM 


USE OF THI INSTEAD OF THE 


VHEEL VELOCITY. 


previous example, when locating 
on the table, it will be seen 
the diagonal that 
this point, that the worm pitch velocity is 


In the 
the value 222 


by following crosses 


about 50 feet. The rubbing velocity is 


somewhat greater, but low enough to al- 


low of a heavy load. The object in in 


creasing the angle is to keep the rubbing 


FRICTION 








J SS" 


1" Pitch 4" Lead 
Capacity ik H.P. 
Mean Efficiency 58¢ 


FIG. 2 





6 7 8 9 


-105 123 -140 13 


AND RUBBING VELOCITY 


i ~ _ - ~ 2 
bh 5 X .75 X 1.25 xX 8 305 


pounds 


/ 
for the safe load on the tooth of a wheel 


in mesh with said worm, when the pitch 


100 feet, or 
Fol 


from the value 


line velocity of the worm is 


about 300 revolutions per minute 


lowing the horizontal line 


found (78), we find 44 feet to be th 
worm-wh« pitch-line velocity in this 
“AS¢ If the diagonal crosses exactly th: 

nter of the little square where the value 


1 


f f is found, it is exact and so is the whe 


In the above ex mpl the diagonal 


crosses that little square s htlv above tl 
center, which means a_ wheel elocity 
slightly less than 44 feet 38s feet 


in this case For the reason the 


Saimne 


safe load obtained is somewhat lower 
than what it should be More accurate 
results can be obtained with this table 


COEFFICIENT OF FRICTION 





[he laws of f f ricated 
faces approximate those of solid frict 
as the lubrication becomes more imperfect, 
yr as the press ) increases i 
it approximates the iM f fluid frictio 
as the surfaces bex é led wit! 
Ol hel Ket ts P « t B pages )28 
929. Ir the laws iubricated fri 
tion I quot Phe fic f unlubs 
cated friction decré $ mat ly wit 
velocity, is very much greater at minute 
vel les of pidly with 
minute increases of cities 
conti 5 I ipid y with 
h I ti ) i ertain var ¥ 
p following tl the laws of lubricated 
tr + | +} ‘ t} } vot ' it 

sponds to 500 et W ty 

crosses r t ner t corner 
ry} ; pr 
per it i 50 p s. TI 
ibove this oiN R ter pressures | 
‘ . ‘ ne The hy F 
values below t sume per 
fe ric nar " t nt of fric 
t r 0.015, W ponds to an 

g t trict f e degree. For 
values al ‘ ] coethcient t 

mois a t eq ity, increasing 

ts value and approaching the laws of 
solid friction up to the angle of rest, gen 
eT lly CC pted t he I degrees or more 

In Fig. 3 the irve shows the increase 


f the angle of friction approximating these 
than those shown, 


1 to 


its value again, ap 


law For higher speeds 
nt yy Tf tion 158 expt te 
ommence increasing 
proaching the laws of fluid friction, “pro 
portional to the square of rel 
Kent, 
4 and its tangents, 
the 


ative veloci 


ty ” See page 93! The values of 


given at the bottom of 
coefficient f 


velocities 


Fig. 3, are angle and 


friction for rubbing up to 500 


1 in computing the first two lines 


feet, use 


COMPARISON WITH MR. RAEBURN S DIAGRAM, 


lia- 


In a recent article at page 505 1S a : 
gram for computing the horse-power of 
vorms, by William H. Raeburn. which 
would show that a worm similar to Fig 
I above f I instead of 1 
inch pitch, will transmit 22 horse-power 
1 result 0 rreat as the 
ne obta 1 from my ( I have taker 
from the sat ithe va n for 
1 3-Inch worm, I vit loub 
nd ) } 

f W 
single 1] y, S t 600 r.p.m 
louble pacity, 11'4 h.p. at 900 r.p.m 
b ) 7 8) t 32300 f.p 
rl a se hing ‘ 
"1 
f g 520 
. louble. 710 feet 
f , Sen fnat 
| ) ) weeds of th vheels in 











182 
gear with these worms would be: 
for the single, 55 feet; 
for the double, 150 feet; 
for the treble, 825 feet. 
Th respective loads on the teeth, ob- 


tained from the horse-power given would 
be: 

for the single, 3450 pounds; 

for the double, 2530 pounds; 

for the treble, 680 pounds. 

Dividing these loads by the projected 

area of contact, which is about I.4 square 
inches, the pressure per inch would be: 

on the single, 2460 pounds; 

on the double, 1810 pounds; 

on the treble, 485 pounds. 


The product, pressure per square inch 
times the rubbing velocity for each one, 


would be: 
for the single, 1,280,000; 
for the double, 1,283,000; 
for the treble, 
The above figures have been obtained 
by the calculating rule, but the last 
products are strikingly even, and indicate 
that the same or similar principles are at 
the both 
These last figures show a limiting con- 


1,270,000. 


bottom of systems. 

stant of over one million, or ten times as 
the I have 
tried a few other examples from the dia- 
gram mentioned, and I find that this value 
varies. The smallest that I found was 500,- 
ooo for 6% diameter, 1% pitch single. 


great as one I have used.. 


The experiments made by Mr. Christie, 
and published by F. A. Halsey in his 
book on “Worm and Spiral Gearing,” at 
page 37, 
ison 


supply excellent data for compar- 


with the results 
obtained by Mr. Christie, I have reduced 


In order to compare 


his figures as given in the book to horse- 


g 
power, l 


and obtain the following results: 
Average from From 
Christie's Test : diagram : 
2% pitch dia. % h.p. 5%, h.p. 


1 inch pitch. at from 96 to 320) at 680 r.p m, 
1 inch lead. r.p.m. 

2% pitch dia. 1 h.p. 11‘; h p 

t inch pitch. at from 96 to 205 at go r p.m 
2 inch lead. r.p.m. ssid 
45 pitch dia, 1l', hep. Sto hep. 
1, pitch. at from 2:5 to at 300 r.p.m., 


24 lead 493 r.p.m. 


The results of Mr. Christie's tests com- 
the values obtained from 
from Mr. Rae- 
are again about ten times 


with 
The 


burn’s diagram 


pare well 


my table. values 


greater 





lo make steam fitters’ cement one part 
gutta 
sufficient 


by weight of rubber or percha 
carbon 
disulphide to give it the consistency of 
and it should mixed 


with six parts by weight of linseed oil 


should be dissolved in 


molasses, then be 
and left exposed to the air for twenty- 
four hours, and then mixed to a putty with 
red lead. If oxide of iron may be used 
in place of red lead, a less brittle cemen: 
will be obtained. 
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Engineering Reminiscences. * 


BY CHARLES T. PORTER 





[The following is a story with a moral. 

[he moral is, working to gages is an ex- 

cellent plan providing the gages are mixed 

with brains. No manufacturing system is 

perfect that is not fool-proof If a mis- 

take is possible it is generally made. 
MISUSE OF GAGES. 

A company of English capitalists were 
spending a good deal of money on the 
west coast of South America in building 
railroads into and over the Andes. One of 
these roads was intended to reach a famous 
silver mine, from which the Spaniards, 
two or three hundred years before, had 
taken large quantities of the precious 
metal, but which had long ago _ been 
drowned out and abandoned. The rail- 
road was to take up pumping machinery 
by which the mine could be cleared of 
water and to bring down the ore in car- 
lots For other 
they wanted a stationary engine in those 
their agent in this 

from me. I 
having my fly-wheels and belt-drums cast 


load some purpose or 


high altitudes and 


country ordered one was 
by Mr. Ferguson, whose foundry was on 
13th street, west of Ninth avenue, some 
seven miles distant from my shop in Har- 
He had a lathe in which I 
them turned and bored and 
they were bored to gages and shipped to 
This time I had two 
wheels to be finished, so I sent the gages 
with a tag attached to each describing the 
wheel it was for, but to go 
and make a personal the 
work. Some months after I received a 
bitter letter from South com- 
plaining that they found had 
been bored half an inch smaller than the 
shaft, and that they had to chip off a 
quarter of an all around the hole 
where the barometer stood at 14 inches and 
something to be 
The case was somewhat re- 
lieved by the fact that | cored 
out a larger chamber in the middle of the 
hub for the purpose of getting rid of a 
mass of metal which would cause the hub 
to cool too slowly, finishing only a length 

the hub, 
long. As 
paid for on ship- 
put together, 
there was no great harm done, but I was 


lem. wheel 


could have 


their destination. 


neglected 
inspection of 


America 


the wheel 


inch 


physical exertion was 
avoided. 


always 


of two inches at each end of 


was IO or 12 inches 


had 


well 


which 
the 
ment 


engine been 


and ran when 
sorry for the poor fellows who had to do 
the work; this was the only misfit I can 
recall in my whole experience 

\ MOLDER’S PIECE WORK. 

Mr. Ferguson told me the best piece- 
work story I ever heard. He said he had 
a contract for making a large number of 
the bases for the columns of the elevated 
railroad; these castings were quite large 
and complicated. He gave the job to his 
best molder but the man could turn out 


*Copyright, 1902, by Hill Publishing Co. 


He thought it was slow 
work and spoke to him about it, but he 
protested that was all he could make. Mr. 


only one a day 


Ferguson found he could never com- 


plete his contract at that rate and as he 
was paying the man three dollars a day, he 
told him he would pay him three dollars 


for each perfect casting and asked him 
to do his best and see how many he 
could turn out. The man employed a 


and by systematizing his 
work he turned out six perfect castings 
every day and drew his eighteen dollars 


boy to help him 


with supreme indifference. This is 4 
big story to swallow, but the incident 
was then recent, I had the story from 


Mr. Ferguson himself, and he was a ster- 
ling, reliable man, so that there could be 
no doubt as to its absolute truth. 


MEMBER OF BOARD OF 
JUDGES, 


EXPERIENCE AS 


One day in April I was surprised to 
receive by mail a commission as a mem- 
ber of the in Group 
Twenty of the Philadelphia International 
I was at a loss to know how 
that I 


had been appointed on the recommendation 


3oard of Judges 


Exhibition. 
I got it, but learned afterwards 


of Mr. Holley, who was consulted by the 


commissioners about the judges in _ sev- 
eral groups. The exhibition was opened 
on May 1, but the judges were not to 


assemble until the 24th and on that day 
we had quite a ceremony in the judges’ 
hall. 


at one 


The American judges were seated 
the hall 
foreign judges 


side of and rose to re 
the filed in 


from some place where they had been cor 


ceive who 
ralled, while a fine band played the nation 
that had 
spent in welcoming 


al airs of all nations airs 
After a 


responsive addresses, we 


any 
time and 
were marched 
to a large café and given luncheon, after 
which the different groups were organized. 
There I had the pleasure of first 
ing Mr. James Moore, of Philadelphia, the 
builder of machin- 
ery; also Prof. Reuleaux, of Berlin, and 
Colonel Petroff, of St 
served that both these foreigners used the 


meet- 
eminent rolling-mill 
Petersburg; I ob- 
English language more accurately than I 


did. We the 


president of Horatio Allen, formerly presi 


organized by election as 


dent of the Novelty Iron Works (then 
extinct), he being the oldest and the 
biggest man among us. Under Mr 
Allen’s administration we had a fine il 


lustration of how not to do anything—of 
endless preparation and never getting to 
work. 
subjects for 


He had an interminable series of 
discussion and he was ac 
customed to say: “These questions must 
be all 
the discharge of our duties, gentlemen.” 
This had the effect 
judges that they absented 


from our meetings. I remember 


settled before we can enter upon 


upon our foreign 
themselves 
Mr. 








August 9, 1906. 


Moore saying to me before we had begun 
any systematic work: “Porter, if you and 
I had had this work to do we would 
have had it half done by this time.” Di- 
rectly after that Mr. Moore resigned, os- 
tensibly pleading want of time to attend 


to it, but really disgusted at the waste 
of time. Our work was in a state of 
chaos. The field was very extensive as 


it embraced all exhibits pertaining to 
steam and water except locomotives. One 
morning I came to the meeting with a copy 
of the catalog on which I had divided 
the exhibits into three classes, lettered A, 
B, and C; class A embraced steam engines 
and their accessories; class B, boilers and 
their accessories, and class C, pumps and 
their accessories; I had prefixed the let- 
ters to the names of all these exhibits ac- 
cording to their class. At this meeting, 
at which I had procured the attendance of 
the foreign judges, this classification was 
unanimously adopted, and the judges 
formed themselves into these classes ac- 
Our work then under- 
was found to be 

be accomplished 


cordingly. was 
taken in earnest; it 
really too extensive to 
otherwise. 


AN IMPORTANT ACTION. 


Mr. Charles E. Emery was appointed a 
judge to fill the vacant place made by 
Mr. Moore’s resignation, and he proved 
most efficient. As is well known, medals 
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PORTER-ALLEN ENGINE EQUAL IN 
were not awarded but brief written re- 
ports were made on those exhibits which 
were deemed most deserving; these 
reports were signed by all the judges. 
The firm of E. P. Allis & Co., of Milwau- 
kee, exhibited a sawmill. This exhibit 
consisted of two large circular saws, each 
driven by a horizontal engine. The two 
engines were united by a common shaft 
on the ends of which the cranks were 
set at right angles with each other. The 
center lines of these engines were near- 
ly 20 feet apart; the shaft carried 
two belt drums 8 or 10 feet in diameter, 
one of them near to the bed of each en- 
gine; at the middle of the shaft was a 


fly-wheel about 16 feet in diameter. The 
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THE EXHIBITED CORLISS ENGINE 


rim of this fly-wheel was in eight or ten 
segments, attached to the 
middle of the segments 
were bolted together and the arms were 
bolted to a hub on the shaft. The saws 
were set behind the cylinders, the 
belts were carried from the drums on the 


with an arm 


each segment; 


and 


shaft past the cylinders to smaller drums 
on the saw arbors. On starting these en 
gines the two bearings of the main shaft 
badly that the had 
to be stopped. The gentleman in charge 
of the exhibit applied to me for advice; 
I told that shaft 
was large it was long, and the weight of 
the much that the 
two journals ran on the inner edges of 


heated so engines 


him although his 


fly-wheel bent it so 
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their bottom boxes, which caused the 
heating. I told him he did not need the 
fly-wheel at all; the cranks being quarter- 
ing, the momentum of the belt drums was 
amply sufficient to maintain uniform mo- 
tion, and I advised him to take off the fly- 
This he did at once, leaving only 
the hub on the shaft; the engines then 
ran with cold bearings and uniform mo- 
tion throughout the exhibition. They had 
made a cut-off gear for these engines, but 
it was found not to suit the purpose and 
taken off. This firm then did a 
great stroke of business; they came to the 
sensible conclusion that they could do a 
great deal better than to attempt to 
work out a new system of engineering 
for themselves, so they offered to Mr. 
Edwin Reynolds, the manager of Mr. Cor- 
liss’ works, and to his head draftsman in- 


wheel 


was 


ducements sufficient for them to leave Mr. 
Corliss’ employment and _ take 
positions in the Allis works at Milwau- 
the manufacture of the Corliss 
engine there. With the magnificent re- 
sult of this action the engineering world 


the same 


kee for 


is familiar. 
A PERFECT ENGINE. 

We had all sorts of queer experiences. 
One day I was demanded by Mr. Jerome 
Wheelock to tell him why the engine ex- 
hibited by perfect 
gine I glanced over the long slender 
bed, a copy of the Corliss bed without 
its rigidity, and declined to answer his 
Mr. com- 
pliant; on receiving the same demand, he 
kindly pointed out to Mr. Wheelock one 
respect in which his engine could hardly 
be considered perfect; the steam was ex- 
hausted into a large chamber embracing 
the lower half of the cylinder from end 
to end. This comparatively cold bath 
produced the condensation of a large 
quantity of the entering steam. From the 
middle of this chamber a pipe took away 
the exhaust from the opposite ends of the 
cylinder alternately. Mr. Wheelock ad- 
mitted the defect said in future he 
would avoid it, so, as I learned, having two 
exhaust pipes instead ot one, he gave to 
each pipe one-half the area of the single 
one. 

I had the pleasure of renewing my ac- 
quaintance with Professor Sweet, who was 


him was not a en- 


question Emery was more 


and 


superintending the exhibit of the mechani- 
cal work of his boys at Cornell; this was 
very creditable and included quite a show 
of surface plates 

THE CORLISS ENGINF AT THE CENTENNIAL 

engine in this exhibition 
was far the most imposing and to the 
multitude the most attractive single ex- 
hibit ever shown anywhere. It consisted 
of two distinct each having a 
cylinder 22 inches in diameter, with 
12 feet stroke of piston, the motion of 
which was transmitted through cast-iron 
walking beams to cranks set at right an- 
gles with each other on the opposite ends 
of a common shaft. This shaft made 30 
revolutions per minute and carried a gear 


The Corliss 


engines, 
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wheel 30 feet in diameter; this wheel en- 


gaged with a feet in diameter 
on the line of shaft under the floor, giv- 
shaft a speed of I50 revolu 
tions per minute. 


One day I said to Professor Sweet: 


pinion 6 


ing to this 


“Do 
you know, Professor, that an engine with 


a single cylinder of the same bore as 
these feet 
nected with this line shaft and making 150 


a tly-wheel 


and 5 stroke directly con 
revolutions per minute, with 
10 or 12 feet in 


more power than is afforded by this mon 


diameter, would exert 
ster and would run with far greater econ 
the 
the condensation of the en- 


omy, because internal surfaces to 
be heated by 
tering steam would be one piston instead 
of two, two heads instead of four, and 5 
feet length of cylinder in 
stead of 24 feet? He “That 


is all very true, but how would you get 


expost d 


replied : 


the steam in and out of the cylinder prop 
erly with a piston travel of 1,500 feet per 
minute?” I was not prepared to answer 
that question on the instant, but a little 
reflection showed me that according to my 
standard proportions of cylinders, 5 
feet stroke 
a 22-inch bore and that a 28 
inder with only 3 feet stroke would have 
the same piston displacement; this would 
only require 900 feet of piston travel per 
minute, a speed with which I was already 


would be twice too long tor 


inch cyl 


This would be only a medium- 
table of 


familiar. 
sized engine according to my 
sizes. 

A SMALLER ENGINE OF THE SAME CAPACITY. 

The accompanying engravings show the 
two engines drawn to the same scale; it 
will be seen that the small engine occu- 
pies about one-tenth of the floor space 
needed for the large one and I fancy about 
one-hundredth of the cubical space, and 
would cost about 10 per cent. of the 
money. It would also have a more nearly 
uniform motion, the impulses received by 
the crank being 300 per minute, against 
only 120 per minute received by both 
cranks of the large engine, besides which 
in the latter the full force of the steam 
was exerted at the commencement of each 
stroke and fell to nothing at the end, 
while in the smaller engine, by the in- 
ertia of the reciprocating parts, the forces 
exerted at the opposite ends of the 
stroke were equalized. The reader will 
doubtless inquire, as Mr. Green did, why 
with these enormous advantages does not 
everybody use the high-speed engines and 
every builder make them? 

At this exhibition the Bell telephone 
was first shown to a select company, of 
which President Grant was one. This 
exhibition was given on Sunday, that be- 
ing the only day when silence could be 
Human speech, both in talking and 
singing, was transmitted through the 
whole length of the main building, about 
1800 feet; it has transmitted 
somewhat farther 


had. 


since been 


PUMP NOVELTIES 
The exhibitors of hand pumps all talked 
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about the ease with which their own 
pumps could be worked; one man touched 
bottom in this respect. He had set his 


pump so that the spout was nearly on 

level with the surface of the pool from 
which it drew its water; he boldly claimed 
that his pumps required no power at all. 
invited, as I multitudes 


[ was suppose 


were, to take hold of the handle and see 


for myself that his claim was true. I 
never heard of but one man who | 
think would be satisfied with this dem 


onstration; that was the engineering edi 
the New York Tribune. Shortly 
this he had published an account 


tor of 
before 
of a wonderful pump invented by a Mr 
George, which he concluded by saying that 
the superiority of Mr. George’s pump lay 
in the fact that at stroke 
whole column of 


not th 
lifted, 
but only that which was to be discharged 
We had a waterfajl maintained by a cei 


each 


water had to be 


trifugal pump which received its water on 
one side only; the maker evidently know 
ing nothing about the method of balance 
ing these pumps by admitting the water 
equally on the opposite sides 

FREAK BOILERS 


[he boiler makers abounded. My old 
acquaintance, the Harrison boiler, turned 
up. Mr. Allen urged a favorable award to 
Mr. 


humanity by which he knew Mr. Harrison 


Harrison because of the motives of 


was actuated in designing that boiler. A 
Mr. Pierce invited all the judges to visit 
his boiler and hear him explain it. He 
informed us that this boiler had been the 
subject of three scientific tests by Profes- 
sor Thurston, but he did not tell us the re 
sults of those tests 

As we were away 
Reuleaux said to me: “That is foolishness, 
isn’t it?” 

An inventor named Smith came several 
times to our judges’ room to urge upon 
us the merits of his boiler. He had two 
on exhibition, one in the boiler house and 
the other in Machinery Hall; these were 
quite different from each other. 
not long after the close of the exhibition 
I received a note from a stranger re- 
questing metocall upon him at the Astor 
House. I thought, “The man doubtless 
wants an time is too 
precious to come out to Newark,” so at the 
there When | 


coming Professor 


One day 


engine, but his 


hour appointed I was 


entered the room the first object I saw 
was a sectional model of this Smith 
boiler and I found that the gentleman 


wanted to know our reasons for overlook 
ing that boiler. I replied to him that | 
had a question to which I would like an 
answer at his earliest 
observed that the two boilers 
by Mr. Smith were quite different from 
each other and I saw that this 
differed in essential details from both of 
them, and I would like to know which on 
he wished us to approve of and bade him 
good afternoon. 

One day I happened to be in Mr. Hol 
ley’s office when a man came in with a 


convenience; we 
exhibited 


mode] 
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drawing of a boiler which he wished Mr 
Holley to recommend. Mr. Holley turned 
him over to me and he explained to me 
that the great novel feature of his boiler 
was that the feed-water was admitted by 
spraying it into the space, thus 
avoiding the cooling of any part of the 
boiler by its admission at one point; so 
I found one freak boiler that was not at 
the exhibition. 


steam 


\ SYNTHETIC FIRE ENGINE. 

We had a fine exhibit of steam fire en- 
I think every maker in this coun- 
try was represented, and we had a trial 
of these lasting three or 
days. The committee desired to make a 
thorough comparative test of 


gines 


engines four 


their per 
formance, but the man (a lieutenant in 
the navy) appointed to keep the record 
put down so few items that we found we 


had all. We 


guess how he came to do this 


no record at could only 


An exhibitor from Canada brought an 


engine that presented a very fine appear 


up of a collection of 
the best features of 
made in the United 
looked his machine 
where he had 
his different 
work well together; his en 


ance; it was made 
what he believed to be 
steam 


Che 


Saw 


every engine 


States experts 


ver and got every 


one of them, but appropria 
tions did not 
gine broke down every day and he worked 
all night to be 


ready for the next day’s 


trial. It afforded a good commentary on 
narrow-minded laws of Canada which 
the United 


from taking out a patent ther: 


the 


forbade a citizen of States 


ENGINES EXHIBITED 


[he 
large and the indicator was not applied to 
engines, so | for 
dicators I had imported from England; if 
I remember rightly we had only two en- 


show of steam engines was not 


any had no us the in 


gines from abroad, one of these sent by 
the Government of Brazil. This 
“table” engine, in which 


was 
what was called a 
the cylinder stands on a table in a ver- 


tical position and two connecting rods ex- 


tend down from the crosshead and con 
nect with the crank under the table; it was 
copied from a Scotch elementary draw 


ing book from which I learned mechani 
cal One of these had 
been made by Mr. Hoe to drive the press 
of the New York Daily Times when that 
| he 
Brussels 
the 
had an Ameri- 
Mr. Dela 
mater on his engines, and it had the eccen- 
tric between the the 
crank, giving to the latter therefore three 


drawing engines 


paper was started in 1852 other 


foreign engine was made by a 
manufacturer the 
Government. It 


with assistance of 
Belgian 
can cut-off which was used by 
and 


main bearing 


or four inches of unnecessary overhang; 
it had my condenser, which I believe was 
then coming into considerable use on the 
Continent 

The 


now 


American engines I 
the Buckeye the 
Brown engines, and our awards to these 


only other 


recall were and 


engines did not do them any harm; the 
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Corliss engines were not within our juris 
diction and we were not permitted to say 
Mr 
a patron of the exhibition. 


anything about them; Corliss was 


EXHIBIT OF 

Mr. Frederick E. Sickels made an ex- 
tensive exhibit of his inventions, 
the models of which had been loaned to 
him for that purpose by the Patent Of- 


nce 


MR. SICKELS 


INVENTIONS. 


various 


The only one of these inventions 


which came within our province was what 
is properly known as the trip cut-off, pat 
ented by him in the year 1842. This cele- 


brated invention was an improvement on 


the Stevens cut-off, already in general use 
The 


Stevens invention was applied to equili- 


in steamboats on our Eastern waters 


brium valves, rising and falling in a direc- 


tion vertical to- their seats. It enlarged 
the opening movement of the valve very 
greatly and in a degree increasing as the 
speed of the piston increased, by means of 
the device known as the wiper cam; but 


the closing motion of the valve, being the 


reverse of the opening movement, grew 
slower and slower, until the valve was 
gently brought to its seat. It was found 


then that during the closing of the 


pe rt 


1 great deal of steam blew into the cylin 


der through the contracting openings, with 


very little addition to the useful effect. 
\Mir. Sickels conceived the idea of liberat 
ing the valve just before the opening 
movement was completed and letting it 


fall instantly to its seat, which would effect 
] 


sharp cut-off and a great economy in the 


onsumption of steam; this action in 


volved the difficulty that the valves would 
violent blow, 


[his dif- 


Mr Sickels met by the invention of 


strike their seats with a 


which would soon destroy both 
ficult) 
the dash-pot, in which he availed himself 
of the incompressibility and indestructibil 
[his apparatus performed 


itv of water 


two functions: when the piston was lifted 


above the water it left a vacuum under it, 


so the pressure of the atmosphere on this 


piston was added to the weight of the 
valve and the pressure of the steam on it 
to accelerate its fall [his was arrested 
by the piston striking the surface of the 
water just in time to prevent the valve 
from striking its seat, but not soon enough 
to prevent the complete closure of the 


port. This nice point was determined by 
the ear. The engineer first let water out 
of the dash-pot gradually, until he heard 
the valve strike its seat faintly; then he 
admitted water drop by drop until the 


sound had died away. For this invention 
of the trip cut-off the judges made an 
award 

Our foreign judges were enthusiastic 
about this invention; Horatio Allen had 


fought Mr. Sickels during his whole busi 
ness life and would never allow a Sickels 
cut-off to be applied in the Novelty Tron 
Works the directors of the 
Collins steamship line adopted the Sickels 


For example, 


cut-off, but it was put on only two of 


their ships, the “Arctic” and the “Baltic.” 


1&5 
the engines of which were built at the 
Allaire works The “Atlantic” and “Pa- 


cific,” which were engined at the Novelty 
Works, did Mr. Allen 


solutely refusing to allow it. To my 


not have it, ab- 
sur 


prise Mr. Allen signed this award with a 


cordial expression of admiration of Mr 
Sickels’ genius; he had softened in his old 
age 
CORLISS, CHAIRMAN OF THE “COMMITTEE OF 
REVISION 

After our work was finished and | 
had gone home the awards were made 
public; to my astonishment the award to 
Mr. Sickels was not among them, so | 
wrote to General Walker, who was our 


medium of communication with the Com 
mission, asking the reason for this omis- 


sion. He replied that the award had been 
thrown out by the Committee of Revision 
“Committee of Revision!’ I had never 
heard of such a thing 1 asked for an 
explanation and I learned that the judges 
did not make awards, they only recom- 
mended them; the awards were made by 
the Commission after they had passed the 
scrutiny of the Committee of Revision 
Well, who were the Committee of Re 
vision? I learned that the Commission 
consisted of two commissioners from each 
State appointed by the Governor; Mr 
Corliss was a commissioner from Rhode 
Island \t meeting of the commission- 
ers Mr. Corliss proposed the novel scheme 
of a Committee of Revision. to which the 
action of the judges should be submitted 


for approval before the awards were made 
The 


of the Commission, 


idea seemed to please the members 


as tending to magnify 
their own importance, and it was adopted; 


as a matter of usual courtesy Mr. Corliss 


was made chairman of the committee, 
and the committee threw out the award 
to Mr. Sickels I made careful inquiry 
and could never learn that the Commit- 
tee of Revision threw out anv other award 


so that it seemed evident that 


throwing out of th ward to Mr. Sickels 
the object of its existence was com 
plished 

In the Corlis Ive tem the libera 
tion of the lve w the fundamental 
idea; this was applied to valves moving 
in the direction parallel with their seats 
It not being necessary to arrest their mo- 
tion at any precise point, they were caught 
by the air cushions at any points after 
they had covered their port Mr. Corliss 
had appropriated the liberating idea, ac 
cording to “the good old rule, the simple 
plan, that they may take who have the 
power, and they may keep who can,” and 
all this machinery had been devised by him 
to prevent the historical fact that the lib 
erating idea ha 1 been previously patented 
by Mr. Sickels from appearing in the rec 
ords of the exhibition By all this enor 
mous expenditure of ingenuity and influ 


ence he succeeded in giving to this fact a 


prominence and importance which it would 
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never otherwise have had, besides adver- 
tising his efforts to suppress it. 

A VALVE MECHANISM THAT FAILED. 

Mr. Allen’s life-long aversion to Mr. 
Sickels was caused by professional jeal- 
ousy; Mr. Allen conceived himself to be 
an inventor, and for years had been cher- 
ishing a cut-off invention of his own. 
The original firm was Stillman, Allen & 
Co., and for years Mr. Stillman had pre- 
vented the Novelty Iron Works from be- 
ing sacrificed to Mr. Allen’s genius, but 
later Mr. Allen had obtained supreme 
control of these works by an affiliation 
with Brown Brothers, the bankers, his 
principal stockholders, and Mr. Stillman 
sold out his interest and retired from the 
firm. Mr. Allen, having a clear field, now 
determined to put his invention on the 
new steamer of the Collins line, the 
“Adriatic,” and American engineers were 
amused at the display of this amazing ab- 
surdity on the largest possible scale. In 
this construction there were four valves; 
each valve was a conical plug about six 
feet long and had four movements: first it 
was withdrawn from its seat a distance of 
three inches so that it could be rotated 
freely, then it was rotated first to draw off 
the lap. Up to this point theoretically the 
port had not been opened, but the steam 
had been blowing into the cylinder, or out 
of it, as the case might be, through these 
enormous cracks; the valves then rotated 
further to produce the opening movement, 
for either admission or release; the rota 
tion was then reversed until it reached its 
original position, then the fourth move- 
ment brought it to its seat. It is probable 
that the ship would have gone to sea work- 
ing steam after this ridiculous fashion, if 
the complicated mechanism required to pro- 
duce the four movements had not broken 
down at the trial of the engines at the 
docks, beyond the power of Mr. AIl- 
len’s genius to remedy; so the valves and 
to be removed and the Stevens valves and 
cut-off were substituted for them. These 
engines, as further designed by Mr. Al- 
len, were afterward Zerah 
Colburn in the London Engineer in his 
usual caustic style. His description began 
with this expression: “These engines are 
fearfully and wonderfully made.” 


described by 





J. W. Woermann, assistant 
in the service of the United States, has 
obtained economical results in the reduc- 
tion of maps by photography, reducing 
maps on a inch = 400 feet, 
and 43 inches wide, 6, 10 and 12 feet 
long, down to a scale of 1% inches = 


engineer 


scale of 1 


mile. They were photographed on 5x8-inch 
Cramer’s contrast plates, and printed on 
I-astman’s Solio paper, and then the lines 
were transferred to drawing paper by the 
use of graphite impression paper and a 
stylus. It was possible to photograph a 
map 12 feet long on two 5x8-inch plates; 
however, three plates were used so as to 
eliminate any chance of distortion at the 


ends. 
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Letters to the Editor. 


Shop Accidents —Looking After Belts. 

In an editorial at page 34 on “Shop Ac- 
cidents,” you appear to be under the im- 
pression that many of these accidents hap- 
pen to millwrights, who habitually put on 
belts “on the fly.” My experience would 
seem to prove that you are in error in 
this particular, as, instead of forming the 
rule, they are rather the exception. 

For eleven years I have been master 
mechanic in textile finishing plants, where 
much of the machinery is heavy, and in 
certain departments, owing to the steam 
used in process boiling, the atmosphere is 
clouded with masses of vapor which con- 
denses on the pulleys, making a great deal 
of trouble with the belts. 

The question of shutting down to put 
a belt on is entirely a matter of judgment 
with the master mechanic, although it is 
obvious that in a plant where, during the 
early morning hours of each winter day, 
the belts off will average one every 15 











PUTTING A BELT ON A RUNNING PULLEY. 


minutes, he will of necessity have to avoid 
stopping as much as possible if he desires 
any production at all. 

In some of the more recent electrically 
driven plants, where each room has its 
motor, the objection is overcome to a 
large extent; but to shut down the main 
engine, place and rope the belt on the 
pulley, and then start slowly to get the 
belt on and the rope off, before allowing 
the engineer to come up to speed, will use 
up from seven to ten minutes’ time, work 
as quick as you will, and under the con- 
ditions outlined this would never do, par- 
ticularly if the master mechanic has any 
regard for either his reputation or posi- 
tion. I have spent many long hours on 
this problem, but have never yet been 
fortunate enough to have a plant where 
the solution was other than throwing on 
the belts while running. If the rooms 
could be held at such a temperature that 
the vapors would not condense, or where 
the escaping steam would not form so 
dense a vapor, belt troubles from that 
cause would end; but this would mean a 
large expense for heating, too large to be 
considered. Moreover, in the middle of 
the day a dye house, for instance, gets so 
hot from the necessary processes as to re- 
quire large ventilators and exhaust fans 
to make it suitable for men to work in; 
so it is plainly seen that to keep the proper 
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temperature during the first four morn- 
ing hours would necessitate arranging the 
exhaust fans so they could be stopped at 
will, the application of special large ven- 
tilators that could be easily closed, and 
the installation of a heating system to run 
part of the night and part of the morning 
This arrangement is for one particular de 
department where 


partment, and 


steam 1s 


every 
used open to the atmospher 
would have to be given its special study 
and treatment 

I have merely given the above data t 
show that, to a certain extent, the throw- 
ing on of belts while running is a neces 
sary evil and should be met as such 

In the plants where my experience was 
gained, the belts giving trouble were from 
four to ten inches wide, the greater num 
The shait 
ing in the different departments varied as 


ber being eight and ten inches. 


to speed from 190 to 228 revolutions per 
minute, and the pulleys varied with the 
nature of the machines, from 12 inches to 
2 inches in diameter. 

the 
build wooden guides on each side of the 


In some places | had carpenters 
kelt close to the pulleys, to prevent the 
belt coming off at all; and while these wore 
the edge of the belt to some extent, that 
was a lesser evil This 
could not be done on all belts, however, as 


ind was allowed 


it was very necessary to be able to throw 
them off quickly in case of an accident in 
the machines, which sometimes occurred 

| always employed a “belt man” whose 
duty it was to inspect all belts and repair 
or take up these at noon or at night, 
This belt 
fully selected according to the require 


when possible. man was care 
ments of the job, which called for a man 
who would be on duty every day; who 
did not object to working some nights for 
extra money; who had a cool head and a 
strong arm; and who had the ability to 
apply the best means to attain the desired 
end and do it without being told. I made 
the job a rather desirable one by adding 
that after 
hours of hard work in the morning, the 
belt man would be on 
rest of the day, as the care of the belts 
He 
had the privilege, also, of calling to his 
aid certain men in the shop without con- 
sulting anyone. 


no “filling in” work, so four 


“easy street” the 


from ordinary breakage was light. 


I have never gone so far as to try un- 
winding a belt from a moving shaft, as 
such a performance is foolish to the last 
degree, inasmuch as it is a comparatively 
rare occurrence to have belts so wind up 

[ had stout poles prepared with spurs in 
the end and a finger fastened on the side, 
and where the belt came on at the top of 
the pulley, it could generally be thrown on 
from the floc. by with these 
poles, one holding the belt up on the face 


two men 
of the pulley and the other catching the 
edge with the pole finger and pulling it 
on. This operation required “knack” and 
a strong arm at the psychological mo- 


ment. Where the belts run on from the 
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other side of the pulley, or in the cases ot 
specially tight belts, the better plan is to 
take a piece of common bale rope up on 
the ladder, slipping it around the belt and 
bringing the two ends even as in the 
sketch. Steady the belt 


while the man on the floor pushes it up 


with one hand 
onto the pulley with one of the poles, then 
with the other hand pass the two ends of 
the rope twice around the shaft close to 
the hub of the pulley and in the directior 
of the 
-le- ’ . = . } 1 
clear of set screws by keeping just a littk 


Step down 


rotation. Be careful and keep 


tension on the rop a step or 
two on the ladder and grasping the ends 
of the rope in one hand, give the man on 
the floor a signal for a concerted effort, 
and with a pull the belt is on and the 
rope may be removed if it has not already 
removed itself 
should the rope be wrapped around the 
hand ; be content to merely grasp it firmly 


Under no circumstances 


If it catches on the side of the belt, you 
wont have to be told to let go. This 
sounds like a dangerous operation, but | 


have had it in practice for over ten years 
and have never yet seen it cause a “wind 
the 


up.” Two essential points in game 


are clean shafting and a cool head I 
have never had a man in my employ more 
than 


rubbing 


seriously injured in throwing belts 
slight from 
against the rims of moving pulleys 


to receive burns 

As I said in the beginning, the master 
mechanic must use his judgment and not 
allow the roping of belts at particularly 
I have 


seen one serious belt accident, but it was 


congested points on his shafting. 


a case of a green machine hand trying to 
do the belt man’s work, and after that I 
had every department foreman make it a 
compulsory rule that all belts four inches 
or larger should be referred to the belt 
man. 

When throwing on a belt, if the pulley 
or belt is wet, wipe both fairly dry be- 
fore attempting to throw the belt. If the 
belt is of rubber, with the ruwber partly 
worn off, get it back on the pulleys as soon 
as possible, as if wet it will draw up sev 
eral inches in a short time. 

Use good belt dressing but use very lit 
tle at a Never 
leather the belt 
steamy places; it will 

If belt hooks are used in wet or steamy 


time. depend on _ lace 


where runs in wet, 


“fall down.” 


places, or where acidulous vapors get in 
contact with them, renew them every two 
weeks. This may seem rather frequent, 
but they don’t cost much and a shut down 
does. 

Never put on a new leather belt in a 
steamy room without pegging the laps 
The cement may be of the water-proof 
variety, but if it does give way, which 
is more than likely, it will be certain to do 
so when goods are in process that will be 
spoiled by stopping. 

There is one more point to consider in 
this stopping for belts question, that ap- 
plies to dye houses directly. If the stop 
is made with goods in the machine, there 
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will be spoiled approximately ten yards 
cloth for each single box machine. It 
the runs are finished before stopping, it 


means I5 to 20 minutes’ delay in getting 
the belt on and those depending on it hav 
to sit around and wait 


New Britain, Conn L. L. ARNOLD 
A Keyseating Tool for the Shaper. 


Che 


planation 


sketch 


} } 
I he too 


herewith needs little ex 


is used in the shap 
or planer for keyseating pulleys o1 
It is made to fit the clapper block of tl 


shaper and the only change or work on 


the machine is the drilling of one 3/16 


shown. It is sometim 


hole for the pin 





d 








Hexagon or 
d Spanner Nut 


1 Hexagon vl 
Spanner Nut 


abt 
y 


r 





Hexagon 
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KEYSEATING TOOL FOR THE SHAPER 


necessary to have a washer under the nut 


he 


A, where the head is roughened 


chuck B is made of machinery steel, case 
the bar of tool 


The hexagon on the bar serves two 


hardened, and nuts and 
steel 
purposes; one for setting the bar, and sec 
ond, where it is desired to plane a semi 
circle it may be turned with a wrench. To 
plane a semicircle the nut C is made just 
tight enough to hold the bar steady while 
it is rotated. It often happens in a shop 
that a piece larger than can be bored on 
the lathe can be planed in this way 


HERMAN JONSON 





Roll Grinding. 


Referring to the 
Mr. Norton, at page 840, Part 1, 
Hollinger, at 712, on the 
merits of grinding rolls, in 


between 
and Mr. 


respecti\ 


discussion 


page 


the one case 


‘ 
nters é her 1 suitable 
supports at the necks, seems to m« 
there are strong points in each argument 
vhich can be idily brought together 
or that each ts rigl nd the other n 
necessarily ne 
\MIr. Norton's arguments on the advar 
tag d necessity having irge and 
true ‘ ( I troverted 
WI] mweyve i rit irge 
cen sd wav W ecessity tor, o 
advantage ! S | | he ech ) 
he I « \W hu 
pp t irrying ea 
Ings \ Vantages it 
they de eas ne C retween n 
sup] i er nsupported lengt 
of the 1! wi iivantag | i 
4 SCs ‘ s¢ \\ \ | \ 5 CK T sts oO 
irge W irk S Nir N ) s 
Points on Grinding Ot cour with 
1 short and I hamet I id 
vantage w | not b ipparent, but the 
mayjorit I ir I SUITICIE eng t 
make yoInt worthy of not And sec 
n a ne 1 i to these support 
s that they ik the thrust of the center 
ff the head and foot stock This thrus 
s no inconsidet mount if the wor 
is heavy nd if tl work is long enough 
to bring the head and the foot stock well 
out toward the ends of the swivel tabk 


and the latter overhangs the bed at th 
ends of its travel, its ability to withstand 


this strain is lessened 


I believe that if th irge centers be 
used for grinding the necks of rolls, and 
a substantial support for the necks when 


grinding the bodies, the best results wi 


be obtained. The only real disadvantag 
in the use of roll-carrying bearings fo: 
the necks is the additional power required’ 


ind that is a small item 


1 with the greater accuracy ob 


Noyes 


compare 


tainable. H. F 


A Boy’s Objections to Serving an 
Apprenticeship. 


Reading Pessimist’s article on the ap 


prentice system at page 25 moves me to 


say a few words [ have been at the 
trade about seven years and have had a 
good deal of experience with the appre 


tice systems of different shops, and wit 


some shcps that have no system at al 


and I know that in the majority of places 


the apprentice boy can only hope to be 
come a specialist. “Serving time” does 
not mean what it did twenty years agi 


Of course, the changes in the business are 


responsible for this, and whether for bet 


ter or worse it 1s the way the world its 
moving and cannot | 
Still | do not think it is all so dark as 


I think it is possible 


pe he Iped . 


Pessimist paints it 


for a boy to become an all-around man 


today, if he has natural talent and lots of 
grit 

[ have had a good all-around experience, 
and the way | obtained it was to change 


from one shop to another when I wanted 








188 
different work. I have worked in eight 
different shops. The small job shop is a 
good place to learn, though the machinery 
is not apt to be as good and up to date as 
in the large manufacturing shop, but in 
the latter it is impossible to get anything 
but one class of work, except in the tool 
room; and in the larger places that is 
specialized too. 1 worked in one shop two 
years and in spite of the fact that my work 
was all on the planer and miller the time 
was not thrown away by any means. 

Education counts much more today than 
it did some years ago, but there are the 
night school, the correspondence courses, 
and technical colleges with short practical 
courses, 

\s to the associations of the shop, 1 do 
not think they are any worse than in other 
trades and even professions. Machinists 
may be a little rough in words and man- 
ners, but at heart (and that is what really 
counts) they will compare favorably with 
most of mankind. If a has not 
strength of character enough to stand the 
shop associations he will not amount to 
much anywhere. If I had it to do over 
again I would enter the shop the same as 
I did OPTIMIST. 


boy 





Planetary Gears. 





At page 830, Vol. 29, Part 1, you pub 
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I do agree with Mr. Strom that drafts- 
men and machinists, as a class, have but 
hazy notions of this kind of gearing, but 
I would not favor its general adoption, as 
it has some features which do not work 
well in practice. 

I cannot bring myself to believe that 
internal gears can be produced as cheaply 
as are spur gears, and few machines for 
cutting gears are furnished with internal- 
gear cutting attachments. Furthermore, 
the feed and stiffness cannot be obtained 
through the use of auxiliary attachments 
that can be obtained from the unadorned 
machine. These are all features against 
the internal gear. 

Mr. Strom also shows that a reduction 
of 2 to 1 cannot be obtained with plane- 
tary gears of the design he gives. To 
those who are not well advised this state- 
ment may be taken too broadly, and be 
mistaken to mean that a 2 to I reduction 
cannot be obtained with any design of 
planetary gears. 

To show that a reduction of 2 to I is 
possible I submit the example of Fig. 1 
a cone with differential back 
gears in This 
is the simplest type of planetary gears, 
is somewhat similar to Watts’ origi 


which shows 


connection. arrangement 


and 
nal design. The cone is free on the shaft 
is keyed the sliding-clutch and 


t 


to which 
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centers and that of the gears A and D. 
Let us use the method of analysis men- 
tioned above, and examine the motion of 
all the members of this mechanism as a 
whole and independently. In what fol- 
lows, motion in the direction of the hands 
of the clock will be called positive, and 
that opposite negative. With the mechan- 
ism locked as described above, one turn 
in a positive direction would move each 
member once about its axis; we will re 
cord this motion as shown in the first line 
of the table. 


Cone A B C D 

Loc ied, 1 1 ] l 1 
0 -1 1 1 —43 

Unlocked, 6 
0 2 2 be 


Unlocking the mechanism and placing 
the sliding clutch in a central position, 
and holding the cone in the position it 
now holds, we revolve the shaft and gear 
A one revolution in a negative direction, 
and obtain the relative motions of the sev 
the 


Summing up the results 


eral members as recorded in second 

line of the table 

we have the statement that one revolution 

of the cone 

the shaft and gear A locked in a station 
- 


in a positive direction with 


ary position, causes one-half of a revolu 
tion of the driven gear D and two revolu 
tions of the intermediate gears. 


Fig. 2 shows another example of plane- 











lish an article on Planetary Gears, by the gear 4. Within the large step of- the 
Andrew Strom, which, while the examples cone is a head pinned to the rim, so that tary gears [his style is suitable tor use 
of this peculiar style of mechanism given they revolve as one. This head has three where great reductions in speed are de 
are good, calls for a few remarks regard- bearings, one of which fits the shaft, while sired. The case shown has speed ré 
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FIG I. 


some of the statements made, which 


Ing 
must not be taken too literally. 


In the first paragraph, Mr. Strom states 
this not 
share of attention in 
works on mechanism. I think he is mis- 
taken on this point, as he will find it hard 
to name any book on the subject of ap 


that style of gearing has re- 


ceived its proper 


plied mechanism which does not give con 
siderable space to the planetary system of 
gearing. { do not wish to be understood 
as being in favor of the manner of pres 
these but think the 


method of positive and negative rotation 


entation in works, 
of the mechanism, as a whole and then in 
detail, the most satisfactory method of 
This method I will take up in 
wish to show 


analysis 
describing the examples I 
later on, 








the 


end of the hub of gear D 





PLANETARY GEARS. 


EXAMPLES OF 


other two fit studs which and 
transmit the motion 
Gear D is the 
bearing E the the 


driven-gear F, which is keyed to the outer 


Carry 
from gears B to C 


free on the shaft, and in 


transmits motion to 

[he action is 
as follows: When the cone is to run open 
belt, the sliding clutch is engaged with the 
clutch on the cone hub, locking the shaft, 
cone and gears so that they act as one 
the the 
driven gear and whatever follows. Throw- 


and transmit motion direct to 
ing the sliding clutch in the mesh with the 
fixed clutch frees the cone and locks the 
shaft and gear 4 which is keyed to it in 
a stationary position. When the cone re- 
volves it carries along with it the two 
outer bearings with their corresponding 
gears, causing them to revolve round their 


Planet Gear La 


20 T, 





FIG. 2, 


duction of 40 to 1, and is the simplest 
method reduction 
without the use of a worm and gear. This 
arrangement is similar to that used in the 
Brainard automatic gear-cutting machine 


in obtaining the 


of obtaining such a 


great ratio of feed to the 
The mech- 


a fixed gear, a 


return of the cutter carriage 
anism consists of a 
revolving gear, a planet gear and shaft 
is free on the shaft, the fixed 
fastened to the frame of the ma- 
chine, the revolving gear is keyed to the 
The planet gear 
a stud screwed into the cone 
which carries it around the fixed and re- 
volving gears. These gears differ by one 
tooth; in the case on hand the fixed gear 
has 39 teeth and the revolving gear 40. 
mesh with 


cone, 


The cone 
gear is 


shaft which it revolves 
is carried on 


The planet gear is made to 
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both gears by cutting that portion which 
engages the larger a trifle deeper, causing 
a decrease in the pitch-line Op- 


the planet is located on a single 
g 


liameter 
posite 
stud two idle gears to counterbalance the 
planet gear. The rolling of the planet 
gear around the central gears causes the 
advance one tooth for 
revolution of the 
is but a modification of 


revolving gear to 
each cone. 
This mechanism 


the one given in Fig, 1, but shows to what 


extremes we may go in procuring very 


great ratios with the least amount of de 

The above is not given as a criticism, 
but to show some interesting examples of 
a different design from those given by Mr 


Strom, and to call attention to the state 


ments which may be taken in too broad a 


sens Joun EDGAR. 





“‘A File Rack’’—A Metal Rack 
for Pipe Tongs, etc. 


‘Bell Crank” 
shap of the 


\t age 779, Part I, 
44 


describes a file rack in th 

















RACK FOR PIPE WRENCHES, ET( 


the files wood 
rack 
several years ago to hold 
die stocks, pip 


bars and anything that 


letter A with 


resting on 


made a on this principle 


pins. I 
such tools as 
wrenches, crow 


tongs, 


we wanted kept out 


of the way, and yet convenient when 
needed in a hurry The photo shows it 
in use. It is made of two pieces of angle 


\ rear 
made of 


ron 2x3x3% inch, seven feet long 


support of the same length 


pipe 


top by a 


is hinged between the 
bolt 
this 


round iron or 


angles at the passing 


through the three members; forms 


a tripod and by changing the position of 
angle 


the desired 


may be given the face of the rack. The 


hinged support any 
tools are supported in angular slots cut 
The 


capacity of this rack might be increased 


in the vertical legs of the angles 


three-fold by discarding the singh sup- 
port at the rear and substituting two 
angles, forming a square pyramid com 
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posed of four angles. The slots in op 
posite would then be in the 
plane and alternate with the other two 


faces same 


project without inter 
other 


5. § 


allowing tools to 


fering with each 
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Measuring Angular Pieces. 


This sketch sh an accurate but sim 
ple method of measuring angular pieces 


1 not 


ws 


For ordinary work the process woul 


be necessary, but for gage work in which 
it is necessary that the piece be ground and 


1 Bal! or Rot agit 
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MEASURING AN ANGULAR PIECI 
pp 1 to i iin S1Z¢ iis method 
vill, perhaps, b good as any 
\s will 1 t pal il] 
imped igain I pi I h 
; , 
p ( and pa in ( ne 
Vv her W ] ind ste a 
rod or plug gag known . diamet 
placed within the ‘le formed. The dis 
tance -l can readily be measured, and as 
the center li f the inserted piece b 
sects the angie ad we in ile late the 


maining dimensions by trigonometry 
( B cot A (C+ B) X 
oa 


A Geometrical Problem. 


Inclosed is geometrical problem 
which I submit to your readers for a so 
ition. A rock arm centered at P is re- 
quired to be driven from position P Q to 


P R, 


ing stud has the tw 


through a given angle @. The driv 


given positions 4A B 


is the limits of its travel these points 
being chose vy arbitrary way Che 
R Q 
A 
. 
S teen 
B 
¥P 
“\ 
4 GEOMETRICAL PROBLEM 


problem 1s t find the pont 7 on the 


driven arm and the length AT of th 
connecting link, by exact construction, not 
by trial, so that the driven arm may re 


ceive the required angular motion 
E. H. Lockwoop 

[he Government has established a tim 

station at the University of 

Seattle Western hemlock 


ber-testing 
Washington, 


will be tested there 


S / 


Experimental Technology of Defor- 


mation of Materials, and Its 
Application to Metal-Work- 
ing Processes — I. 


BY H. I. HANNOVER.” 


INTRODUCTION 


Che mechanical technology has in the 
past century been extensively enlarged, 
not only by virtue of the many new ma 
chines and working methods that have 
been invented, but also by adopting 
quite new branch, the experimental teci 
nology, as the founder of which may be 


['resca, at the “Conserva 
Métiers 


technologists had mostly contented then 


named Professor 


toire des Arts et formerly the 


selves in describing the working of the 


metals and of other materials; for im 
stance, they described how to forge, witl 
out eXamining the process nan exper 
mental way, as for instance the movement 
t the moleculs piece of iron when 
being xtended torging Investiga 
tions wert g eeded, especially cor 
cerning the d mie ugh bo 

nd. indeed re bd him ] 
ticularly I t prove 

ich deformati pletely correspo1 

1 witl | id 
only witl e diffi ( of degree t 
solid bodies req the evelopment ¢« 
more powert ielding a toi 
the liquid stat H tated that 
water rut f hole in the |x 
tom ecept iply by it \ 
weigh strong pre ré requi 
get lead to run u t from the 1 

eptac e p ( es, the f 

I the sn el there Wa i close ( 
respondence between the outflowing of 
the lead and that of the water \ arge 
number of investigators have nee fe 


lowed in the footsteps of Mr. Tresca, an 


in the following general view will be 
given of what at this moment known 
about the process« of detormatior n 
tough bodies, especially tough meta 
compressio1 te! Oo mpact cl Here 
nd there re ks will be interwove 
t tl nd n f ttle bodies whe 
T 111 
SECTIO ERIM] ( DEFOR M 
)MPRES HEIR } 
I I HEORY 


trian prot Kicl t fort} he 
following view 
WI \ f ( ng 
he | W )) se 
sphet p | by the sn 
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lates, A B and C D 


se that every single molecule in the up 
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po 
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per iayer 1s px na larly pressea 
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to the extent, then there must be 


formed two conical frustums, or, when the 


Sallie 


cylinder is sufficiently high, two cones, the 


ps of 


molecules inside 


which are pressed together, the 


them receiving syimetri- 


‘al oblique pressures and consequently 


moving vertically, while on the contrary 
these 


molecules which are located outside 


cones (and which are hatched on the fig- 
| obliquely or horizontally 


ure), are press 
sidewards 


The 


frustums 


above-mentioned cones or conical 
moved perpendicu 
another, called 


case that the bodies 


which are 
are 


larly, one against 


sliding-cones. In the 
parallelepipedal form, we have 


have a 
sliding-pyramids instead of sliding-cones. 

Nevertheless, in Mr, Kick’s views there 
are two deficiencies—firstly, that the cohe- 
the 


into consideration ; secondly, 


molecules is not taken 


that the mole 


ston between 


cules are presumed to be spherical, and ar 


they 


ranged in a manner in which can 
not possibly be simultaneously placed when 
we consider a vertical section at right an 
gles to the plane of the paper. Thus the sup 
posed arrangement can scarcely be cor 
rect, while there is no reason for suppos 
ing that the 
such a degree different in two different 


Indeed, a point as 


arrangement should be in 
directions of the body 
Vin the Fig. 2 inside the upper sliding- 
cone is, no doubt, influenced by a force 
downward obliquely to the right and not 
perpendicularly down as supposed by Mr 
Kick 
from the upper pressure plate must un 
doubtedly push M directly down, while 
the pressures upon f g must push M tn an 
direction down to the right 
shall that Mr. Kick’s 


explanation nevertheless must approach to 


The pressures upon the range gh 


oblique 
Meanwhile we see 
the real and true relations, because if the 
body is soft, slidings often arise in it in 
symmetrically oblique directions, without 
cessation of the cohesion; and if the body 
is brittle, it often 
that the sliding-cories remain, while the 
rest of the body falls in fragments to the 
Ithough Mr. Kick’s explanation 
the why the 
process nevertheless practically approaches 


crashes in such way 


sides, 
cannot be correct, reason 
to what might be expected in accordance 
with it must be, it is supposed, that when 
two points as M and N, as explained 
above, should be influenced obliquely out- 
ward, each to one side, they nevertheless 
remain together by 
(which Mr, Kick has not taken into consid- 


eration) in a perpendicular downward di- 


force of cchesion 


rection, as far as points inside the limits 


of the sliding-cones are concerned 


THE “ANGLE OF ACTION.” 


When at a compression test on a brit 
tle body particles of it, as mentioned, fall 
out to the sides, two sliding-cones remain- 
ing, it results that the angle f, Fig. 2. 
the so-called angle of action which the 
generatrices of the cones form with the 
for the different 


something more than 50 


pressure-plates, varies 


materials from 
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degrees up to 61 degrees, and is conse- 
quently near to the 60-degree angle which 
the arrangement in 


but which is constant for the same mate 


Fig. 1 would give, 


rial, In analogy herewith, the normal ap- 

pearance of a crushed cement tube shows 
pyramidal 

mids) which remain on each other, Fig. 3. 


two frustums (sliding-pyra 


form of the pressed 


Further, when the 


body is parallelepipedal, and when th 
parts, as for instance a Fig. 4, yields more 
the four sides, are of a different resisting 
power, it may happen that one of thes 
parts, as for instance a Fig. 4. yields mor 
readily than the others; 1n that case the 
fracture is effected by a sliding along the 

} 

] 


plane mn, That will, for instance, be t 


by special circum 


case, when the piece > 
sliding aside 
that 
cutting tools, as 


takes a 


‘ourse, a calculation* 


stances is prevented from 
We shall presently 
rule, takes place on using 


show this, as a 


for instance, when a planing tool 


chip in a planer, Of 
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FIG. I. DIAGRAM OF THE MOLECULES OF A 


BODY IN COMPRESSION, 


may be made in order to determine the 
angle under which the fracture mn of a 
brittle body may go on, and the slidings 
may take place at the 


tough body for a minimal 


point of a 


pressure be- 


yield 


tween the pressure plates, and it is here 
sliding, which in the 
brittle body will lead to fracture, is coun- 
teracted partly by a tangentially acting co 
hesion in the material, partly by the fric 
tion, 


supposed that the 


But this calculation has scarcely any 
great value, because we do not even know 
whether, upon the whole, a friction is pos 


sible before the said cohesion has been 
overcome, However, when this is sup 
posed to be the case, the co-efficient of 


friction can at most be 1, and in that case 





*Originally published by Mr. Kick in his 
dissertation in Dingler’s Polytechnical Jou 


nal, 1877, vol. 224, p. 470—or possibly by 
Mr. Navier; the same calculation has also 
later been indicated by Mr. Durand-Claye. 


Among the calculations which concerning this 


matter have been set forth by others, 
that of Mr. Mohr, Zeitschrift des Vereins 


deutscher Ingenicure, 1900, pp. 1524 and 1572, 
merits particularly to be quoted: in a quite 
different way he arrives at a similar result as 
Mr. Kick 


August 9, 1906. 


value # for the angle of ac- 


degrees; whi 


we find the t 
tion = 67% le, on the othe: 


hand, regarding this supposition as not 


being valid, or, in other words, the co- 


efficient of friction as being equal to o 


gives 6 = 45 degrees; if the co-efficient is 
5, we get @ 
nearly equal to the values for the angl 


= 58% degrees, consequently 


)f action which are found by experiments 

When a narrow iron piece J, Fig. 5, is 
placed upon a stone cube lying on a pres 
sure plate, and when we, by means of tha 
iron piece, act on the stone, the stone wedg 
that is pressed down into the rest of th 
material by the iron piece, will be inclined 
to give a fracture partly along its lateral 
superficies, partly farther down along a 
single plane through the stone from th 
edge of the wedge, as shown by the ful 
the little wedg 


penetrates the stone much more violently 


line in the figure; for 
than the dotted pyramid penetrates up 
ward into it, so that the former splits 
the stone in its whole extent 
BALLS. 

lf we ball be 
tween two other balls of the same kind, 


THE CRUSHING OF STEEL 


crush a hardened steel 


as shown in Fig. 6, small planes will, be 
fore the crushing takes place, be pressed 
then the 
through the formation of sliding-cones in 
the interior of the ball, based on the flat 


upon it, and crushing ensues 


tened parts of it, and these cones, when 
approaching to each other, will split the 
ball into two or more fragments 

A few years ago, Professor Stribeck in 
that 
the breaking stresses stated by the manu 


Berlin, has shown by experiments* 


factories for steel balls intended for ball 


bearings, often are taken from tests in 
which the balls are crushed between 
plates, into which they had, during the 


test, been pressed down, so that the break- 
ing stress has been found much larger, 
than when the test had been executed by 
crushing between balls, as shown in Fig 
6, and has depended more upon the hard 
ness of the plates than on that of the balls 


The same has been found by American 


tests.— Further he showed that, crushing 
a ball between two others, it will b 
crushed when the load is alternately ap 


the 
force necessary for crushing between balls 


plied and released, by about 4% of 
when the load is applied steadily; in the 
case of alternate applying and releasing 
the fracture occurs during the relaxation 
of the load; and finally that, by a subse 
quent exact examination (sometimes even 
a microscopical examination is needed) of 
the flattened point of the balls after a pre 
vious etching of that point, we may hap 
pen to meet with cases where a circular 
fracture-line appears, even if the load em 
ployed has been only a little 
sometimes even less than 1/10o—of the nor 


fraction— 


mal fracture-load for bursting by pressure 


*Executed in the “Centralstelle fiir wis 
senschaftlich-technische Untersuchungen” and 


described in the Zeitschrift des Vereins 
deutsch. Ing., 1901, p. 332. 
+Baumaterialienkunde, 1900, p. 128 
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between balls. This occurrence is of great bodies have no yield point, thei relations the rela s of britt lies to compre 
importance when ball-sockets are in ques to exterior forces which act upon them - sive stresses, we w now examune 
tion, since we may expect that fragments for deformation are without interest for corresponding relation f tough and pla 
will separate themselves from the balls by the section of the technology referred to, tx “lies ( $s ca ndut 
a far less pressure than the normal frac ut are of interest for the section which a visib perma dei { f 
ture-load; this is most likely due to th treats of the partition of metal pieces, as a fracture takes p nt 
above mentioned circumstat When. these relations determine the direction ot ther terms, wl in yield 
during the flattening, such circular trac the fracturs In reference hereto we have Llowever, w 
ture-lines arise gradually and concentr1 seen that these pieces, whenexposedto a to tl { fference betw 
cally, and when at last a perpendicular sufficiently great pressure, as a rule burst two s ( \ e 
splitting of the ball takes place, we nught in directions which form oblique angles on : 
suppose that the pressure against the flats — with the direction of the force, or, as it~ wl 
still keeps the different parts together, - is said, burst ace rding to the oblique SVS t | 
that they break up onl; ther when tl tem. However, we meet also with cases __ the) 
pressure increases, or wl the cor where the fracture, owing to a pressure, chang 
trary the load lessens, thus allowing 1 ikes pla ce g to the straight sy v for 
flats to become straight again. It 1s wort! tem, i.e., pa el wit lirection of tl So I KK ! 
1 
| I 1D 
t ‘ 7 - pg —_— —> “ I 
t ) : t < \ \ \ 
‘N VI \ wat \I ‘ | Kick 
| 1) } t | } 
| Fy \ ; 
\ ‘ . ric I ¢ pip \ 
| , a 

















| s 
\ | n t t \ e | ybtained bent t 
™ = 
— \ rock-salt \mong tl many ith x 
Oe Re, periments made by Mr. Kick we may not: 
FIG,2 Compression of a FIG, 3 Cube of Cement * “ } ' ’ , , . 
Brittle Body after Crushing } e 7% n marbl 
meerschaum, amber, ete nder a | 
F1G,4 Comp mn , 
pressur f rrounding fluids, and 
by pressing a_ ste piston . . "7 
against a mass It stearin nto which 
{ { cylinder of rock-salt S was incorporated 
so that rstly stearin powder and _ late 
J ock-salt-powder fell out tf the bottom 
a 
: Yt I < I Te tec block A and by then n 
| terrupting t] experimm nt he ha sud 
1 + , 
- eeded in retaining a deformed piece f 
| , , — : 
rocl t in the bottom hole and the hig 
7 er co il part f the hol after having 
K melted away the stearin [he pressure 
| | ° 
: i f 36 atmospheres suffici for maki 
en ™ ALE rock-salt plastic 
a “—_ ’ 
| o> A Finally we w re only note that 
FIG, 5 Stone Cube Compressed FIG.7 D . experiments made by Mr. Kick have cor 
by Narrow Piece of lron FI c — eal eforn on of Rock-Salt a ot 
G.6 Steel Ball pressed by Pressure firmed the pre issertion of Profess« 
etween Balls Heim at Zuricl 1878), \ that many 
’ a2 9 , : , , rock vhich are now britt!l indoubtedl| 
noticing that no formation of slicing force, and where, ccncequently, a crush < a ne 
wing » high p S t which the, 


cones is observed during the relaxation, ing between horizontal pressure plates 
whereas in such case the fracture takes only causes one or more perpendicular were exposed during the formation of th 


place quite diametrally cracks; these cases seem especially to o« nt s, | . een formerly in a pla 
OBLIQUE AND STRAIGHT SYSTEMS OF cur with very brittle bodies. So it is in tic stat 
FRACTURE dicated that glass cubes, owing to such a ‘ mats : g the relatior It toug ul 
pressure, are split into perpendicular P'4°He DOCK , ig action, a Ld 
\s for the small, elastic tlats which ap- yeedles:* the reason herefor must be, cylinder will, when pressed, swell out t 
pear on the balls in the just-mentioned = ¢hat parts of the cube striving to yield to the form of a barrel as a consequence of 


case (Fig as 1 as for such other the relations describe the beginning 
case (Fig. 6) as well as for such other the sides, there arise horizontal stresses, he relat 1 in the beginning 


with reference to Fig. 1, no fracture along 


for s “h . he ‘ : 
deformation to which metels may be which, almost without deforming the body 
subjected, we here only beg t emark, break it to pieces in perpendicular and '€ 5 ding-cones taking place almost im 
‘ 1 . _— fF oeours on * . ] ] cy } Case o h lritt! 
that while they oft course are very 1m not in oblique planes Mentioning som mediately i I the ! t Dprittic 
portant for the technical mechanics with — tests made by Professor Foppl in Munich od 
ail its calculations depending thereon. ¢oncerning the crushing of cubes of c¢ Fig. & w 1 compre 
wey are without any direct interest for ment, sandstones and granite, we will later 
that section of the technology which — return to this matter *The experiments of Mr. Kick are, for in 
treats on the work of form-giving, and stance, described in his “Das Gesetz der pro 
aa TOUGH AND PLASTIC MATERIALS portionalen Widerstaende,”’ 1885, p. 76, and 
which considers only the visible permanent Whil bith of in his “Technologie,” 1898, p. 46. Later ex 
f ‘ . J oe anon . 1ile we hitherto have chiefly treated periments about the subject made by the Pro 
deformations which take place when th r fessors Adams and Nicolson, under enormous 
ee : ; aS acdemeall = tena i pressures, are mentioned in the “Baumateria 
yield point has been passes \ rite *See “Baumaterialienkunde,”’ 1901, p. 286 ienkunde Ol, p. 56 











lead cylinder, which had been in the be 
ginning divided on its curved exterior sur- 
face into 8 equally high parts, illustrates 
the fact that the top and the bottom layers 
must have been most compressed by the 


pressure We shall later come back to 
the aspect of the compressed cylinder, 
where the so-called Luder’s lines some- 


times appear on the surface. 

When a copper cylinder is exposed to a 
pressure it will, of course, take the form 
of a barrel quite as did the lead cylinder, 
but when a lead disk is placed beneath it 
and another above it, as in Fig. 9, the cop- 
per cylinder and the lead disks, as shown 
Kick, take the form 
10,* whereof it is to be seen 


hy Professor will 
shown in Fig 


that the copper cylinder has yielded most 
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cumference, because they have been able 
to yield freely there 

That the lead disks have 
subjected to a greater pressure in their 
middle than nearer to their periphery, has 
been proved by the experiment made by 
Mr. Kick and illustrated in Fig. 11, in 
which, by pressing the lead disks between 
two plates, of which the upper one 
perforated, he got the lead to mount the 
highest in the central perforation. 


really been 


was 


Professor Mohr in Dresden, and Pro- 


fessor Fépp! (see the “Baumaterialienkun 
de,” 1900, p. 114) think that a friction en- 
sues between the pressure plates and the 


cylinder or cube, ete., which is being 


pressed, and that the degree of that fric 


tion will influence the deformation and 
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and by placed against the glass 
Even 


were by 


plates as a white ring, see Fig. 12 


when he made the test with a cylinder of 


vulcanized caoutchouc—practicable by 


hand-power only—the result was the 


same. It would really be astonishing, if 
the material should be driven outward, 
the forces of the pressure face being 


Whether the 
glass plates were bright polished, dim or 
coated with a very thin oil membrane, the 
results of these tests remained invariable. 


transferred perpendicularly. 


On the contrary, the conditions changed 
the 
in a thick coat: in 


when grease 


that 
as a lubricant to di- 


thoroughly was put on 


case, however, 
this coat did not act 
minish the friction but as one of the lead 


disks emploved in the experiment illus 














v 
FIG. o. FIG. 1 
7 ae aS ; Copper Cylinder between Lead Di Cory ( der atter Compre on 
FIG. S. Lead Cylinder after Coumpressior 
Y 
y \ 
j 
’ | SSS 
FIG, 11 FIG. 12 FIG, 13. FIG. 14. 
I speriment showing Higher Pre are Effect of Cc mpressing a Clay Cylinder Compressior I Compre o1 der 
the Middle hetween Glass Plates. Oblique Pressure Oblique Surface. 
n the middle; this can be explained by the power needed for fracture, so that the trated by Fig. 10, and these lead plates 


the pressure there having been the strong 
est, while the lead disks have not pressed 
so much in the neighborhood of their cir 


*Charbonnier and Galy-Aché communicated 
at the International Congress for Testing Ma 
terials in Paris, 1900 (see the account, Ist 
vol., p. 285), that by tests with copper crush 
ers, i. e., very small copper cylinders employed 
in military technics for determining the pres- 
sure of the powder-gas in firearms, they had 
found that such a one, when the ordinary, 
polished pressure-plates were employed, took 
the form of a barrel by a pressure of 3000 
kg.—-probably on the square centimeter—but 
that, on the contrary, a crusher by the same 
pressure kept almost its cylindrical form when 
its bearing surfaces were coated with a grease 


of graphite, and that it took the form of a 
hyperboloid, i.e., the form of an hour-glass, 


if, instead of the grease, lead disks were placed 
between the bearing surfaces of the crusher 


and the pressure plates, and Mr. Foppl (see 
the “Baumaterialienkunde,” 1900, p. 130) 


found that a copper cylinder, whose bearing 
surfaces he had coated with stearin or wax, 
got a much less bulging form, though the 
bulging was not quite prevented. 


resistance diminishes, if the pressure faces 
are greased. As proved by the tests made 
by Mr. Kick and described in the “Bau 
materialienkunde,” 
more likely that there has been no fric 


1900, p. 177, it seems 
tion at all, when no grease was used. 
Mr. Kick pressed a cylinder made of 
porcelain clay and the bearing surfaces of 
which were blackened with China ink, be 
whereby it 


tween two glass plates, was 


shown, by looking through one of the 
glass plates, that the blackened circle did 
not enlarge, i.e., that the molecules of the 
the 


pressure plates, 


bearing surfaces, which at beginning 
of the test touched the 


had not displaced, and that consequently 


no real (active) friction could arise. But 
around each of the black circles other 
parts of the materials of the cylinder 


having caused the copper cylinder in ques 


tion to become hollow in the middle of 
the bearing surface, it followed there 
from that they had transferred othe 
forces than perpendicular ones on th 
bearing surfaces of the imterposed body, 
that is to say also horizontal, i.e., out 
ward-driving, forces. By the trial with 


a caoutchouc cylinder only a few drops of 
the 


enlarge in 


oil on glass plates were sufficient to 


some degree the black circles 
Here we perhaps find the key of 
the facts stated by Mr “Mittheil 
ungen aus dem mech Laboratorium 
der k Hochschule, 
Heft, that 


ment and cubes of sandstone and granite 


ma\ 
Foppl 
techn 

techn. 
1QOO, 


Miinchen, 27 


pp. 24-28” cubes of ce 


are, when the bearing surfaces are coated 


with stearin or wax, crushed by about 








ot -_ 
the half and DS down to 43 to 


%), respectively, rf the ormal fracture 
load; and that the crushing is not pro- 


duced according to the 


rblique system, 
but nearly parallel with the direction of 
the I 


brittle 


pressure hus it is proven that with 


materials the outward drivi 


ing ot 


the lubricant will assist the bursting of the 


} 


substance by means of horizontal stresses 


lhe scase will be same when we 


ird disks or 


crush a stone between pastebo: 


lead plates, these intermediate layers being 


pressed down into the pores of ihe bear 
ing surfaces of the st 

While with a cylinder of tough or plas 
tic material no active triction may be pre 
sumed to arise by perpendicular pres 
sure between clean, horizontal pressure 
plates, the case becomes different when 


for instance, the top plate is pressed 


an oblique direction—Fig. 13—or 


either in 


perpendicularly downward, but having an 


oblique bottom surface—lig. 14. In these 
cases the deformati will depend upon 
the friction between the pressure plates 
and the material, besides, of course, upo1 
the angle of action # of the material 
The intricate relations of these cases have 
P 
u 
: 
G 

FIG.15 Pris : ] 

not been at all fully cleared up, though 


Professor Kick a few years ago has given 
a very interesting contribution in this di- 
the Blatter,” se- 


ries 34, 2d and 3d parts, where he has em 


rection in “Technische 


ployed for pressure experiments prisms 
of clay layers as in the excellent experi- 
ments made by him already several years 
ago upon the deformation of plastic mate 
rials by treatment with ordinary tools 


B. APPLICATION TO THE 


PROCESS OF 


TING CHIPS 


Before going further, we will show how 
scribed can serve 


the process, wl 


the matters hitherto d 


to explain len a cutting 


too! takes a chip, as tor instance when a 
steel tool planes off in a planing machine 
the surface of some pi tf work In 


Fig. 15 G is the work-piece from which a 
ke St possible 


nadequate, 


has to plane off a certain layer wu by 
moving in the direction of the arrow and 
being irced forward by a_ sufficiently 
great powe! In front of the tool K a 
sliding prism will be formed in the mate 

rial, andif this is tough, a bulge will, as in 
dicated, appear on the surface of tl late 
rial (compare Fig. 8), i.¢., the material is 
upset. Here we have just the case illus 
trated in Fig. 4 where the part s pre 
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vented trom being displaced to the side 


in the 


present case the 
against downward motion; and after sot 


upsetting, a sliding along the face mn w 
be produced 
It is, h 


wwever, to " 


has also been proved by 


the sliding mentioned 1s re « y p 
duced when we et the tront t t 
incline back wel , 

nciine DacKWard, Dbecaus¢ he ft I 
tool inl th S Cast wil eXcrcise pl ; 
more in the direction of the sliding, 
the portion of the material that 1s t 

removed 1] sliding \ len 


place under a somewhat 


ind we have the 


1 1 1 
} " 


proximately tl 


than that of action, 


14, where the deformation, b 
pending on tl ] 7 
upon the friction 
the tool. 


lhe case ot planing wi 


ent according to the nature of the met 
In the softest metals, as lead and tn 
be so easily produccd tt 


sliding will 
little takes place Lefor 


the sliding begins, and therefore the chip 


miva upsetting 


ist continually oosened, th 





F1IG,iO More Refi: 


d Planer-Too!l 
sliding taking place almost without inter 
small. In the 


ruption and being very 


brittle metals, as for instance cast iron, 
the cohesion between chip and work will 
cease whenever a sliding takes place, so 
that 


only fragments. 


we do not get a coherent chip, but 
With metals such as wrought iron, cop 


per, etc., which certainly are tough, but 
not as soft as lead and tin, the slidings 
effected 
get the well known shape of chip shown 


the 


will be incessantly, whereby w« 


hack 


practice, b¢ 


where the on 
the 
smoothed by the friction against the tool 
The the fact 


that we ordinarily do not let th 


in Fig. 16, steps 


will, in 


chip 


side of 


advantage resulting from 


bottom 


face of the tool rub on the work, but 
make use of an angle of clearance pmgq 
is too well known to tl readers of the 
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ing here 


Practically, the edge of the t } 
never mathematically sharpened t 
somewhat rounded. In Fig. 17 1 W 
presume, exaggeratedly rounded Ch 


that the ding 


ft n the spot oO that 1 


consequence net 


faces Start neariy 


foremost on A, so that the material above 


the horizontal, dotted line through S wil 
the material beneatl 


be peeled off; while 


this line will be ympressed 


constraint being 


s \ ~ 
gain s¢ W 
[hat a1 ter 
\\ 1 I 
fact that 
hh ‘ 
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inl ) 
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‘ la 
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+s ) | 
rary } ¢ 
WI 
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ind th; 
and to 


thinner, 
upward 
plane, but is se 
that its restraint 
of the tool oc 
ever, thes 


core 


the readers of t 


urs in less degree 
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American and Swiss Turbine 
Practice. 


It has long been the practice in certain 


quarters to characterize American turbine 


practice as inferior and to extol Swiss 
practice as a model for the world. We 
are far from deprecating the work of 


Swiss engineers in this field, which, im 
point of excellence, deserves all that has 
been said of it, but it is a pleasure to be 
able to print from the pen of so competent 
an authority as W. M. White a striking 
tribute to Mr. White, 
it should be remembered, is a highly scien- 
tific turbine designer of the class that has 
made Swiss turbines famous, and in a re- 
cent even 
strongly than in the article which appears 
in another column, saying, “I take off my 
hat to the old turbine 
builders.” 

A glance at the lines on which the two 
schools of turbine practice have developed 
interest, as it illustrates 


American work. 


conversation he spoke more 


line of American 


may prove of 
again how engineering practice is the out- 
growth of environment and _ conditions, 
and how the final gage of excellence lies 
in results and not in methods. 

The water powers of Switzerland are 
mountain streams involving every possible 
combination of head and volume of water, 
a given combination of head, volume and 
of power required, seldom or never re 
itself. Under 
every turbine is a problem apart, to be 


and 


peating these conditions 


solven by analytical methods ; such 


methods maturally and necessarily — be- 
came characteristic of Swiss practice 

In this country, on the other hand, that 
is until recently, the conditions were the 
reflect on the 


the market 


opposite of these If we 
territory which has supplied 
for American turbines we shall find that 
it lies chiefly in the Atlantic seaboard and 
the eastern slope of the Mississippi val 
ley, the territory of the Allegheny moun 
tains scarcely counting, as because of its 
proximity to great coal fields, such power 
developments as exist there are chiefly 
steam plants 

ihe nature of the territory tells the story 
of the 


those of 


are uniformly 
this 


conditions, which 
moderate heads; 
New 
American turbine practice received 
hall 


low and 


being especially true of England, 


where 
obtained its 


its first and 


mark of character 


impetus 


[he development of water powers in 
New England and 
Holyoke 


ting 


notably at Lowell 
the 
giving 
heads, provided at once a large demand 


under systems of distribu 


canals fixed and moderate 
and 


Hol 


yoke provided a means of experimental 


for turbines to meet such conditions; 
the building of the testing flume at 


work which was, and, so far as we know, 
still is, unique, and it was for many years 
the dominating influence in turbine de 
velopment. Those look with 
spect on American turbine methods do so 
because they have been largely empirical, 


who disre 
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or, to use a common expression among 
their detractors, “these wheels have been 
whittled out with a jack knife,” and the 
statement is not far from the truth. The 
of course, used as a 
term of but should it be? 


Change the expression a little, and while 


word jack knife 1s, 
reproach, 


saying the same thing it loses its sting. 
The American turbine has been developed 
by the experimental method, and certainly 
the engineer should be the last one to de- 
cry the basing of practice on experiment 
Moreover, this experimental work has 
had behind it the highest order of intelli- 
gence and it has produced results to the 
excellence of which Mr. White bears wil 
ling witness. 

On the Pacific slope the conditions have 
more nearly approximated those of Swit- 
zerland, and there has taken place one of 
that hy- 
draulic engineering has ever seen—the im- 


the most brilliant developments 


pulse wheel, of which the Pelton was the 


first of high grade and than which no 


achievement of American engineers is 
more creditable 

Mr. White 
need to repeat 
tions which are now coming over the tur- 
bine field in this country and which make 


of the analytical 


describes, and we do not 


here, the changed condi- 


necessary the adoption 
method of design as it has long prevailed 


in Switzerland; but that this will retire 
or seriously affect the older methods is 
not to be expected. Beyond doubt the 


great majority of wheels installed in the 
future will be produced as they have been 
in the Chey their 
wheel pits, out of sight and out of mind, 


past. will go into 


performing their work at a minimum of 
cost and at a maximum of efficiency and 
by vear their testimony to 
jack-knife method 


repeating year 
the excellence of the 


of design 


Machine-Tool Prices. 
\ fi yrced 


which 


sale of a large lot of machine 
had 


in Lowell, Mass.., 


been installed in a shop 


and used but little, is at- 


P } 
LOOLS 


tracting considerable attention because 


the prices realized were in sqme cases 
higher than new tools of the same make 
could now ve purchased for. Obvi 
ously the reason for this was that 
the tools were there on the floor 
ready for immediate delivery, and _ it 


is not news to those in the business that 


some users are perfectly willing to pay a 


premium tor immediate delivery of 


tools which cannot now be had oft 


from six months’ to 
lack of 


the makers short of 


18 months’ time, and for which 


manufacturers are 


many actually suffer- 
ing 

The sale was large enough to make it 
worth while to advertise it well, so that 


t 
buying interests were well represented, 
and the state of the market was proba- 
bly pretty accurately reflected. 

On this showing it would appear that 
machine-tool builders generally would be 


justified in an advance of prices, and also 
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that the general condition is such that those 


f them who have in hand the necessary 


funds for the purpose, earned from the 


usiness, are justified in enlarging their 
ants sufficiently to enable them to fill 
irders within a reasonable time 

It is of course always somewhat haz 


irdous to put up shops on borrowed capi 


tal, but on the other hand no one knows 


how long the present demand may last, 


nor to what proportions it may grow. It 
would that 


chine-tool builder has capital earned from 


seem therefore where a ma 


the business, and which can be used in ex 


tending it, there is scarcely better or safe1 


use to which it can be put. Fifteen years 
ago few, if any, of the most far-seeing 
men had any idea to what proportions the 


machine-tool industry was to grow by 


this date. It may easily happen that there 
is a similar surprise in store for the next 
ifteen years. At any rate, it seems an in 


controvertible fact that machine tools are 
by every recognized commercial law, 


worth more than they are generally sell 
ing for today. And if they are worth 
more, the builders of them ought to re 
the ! 


and to extent that it is 
possible the workmen ought to participate 


ceive more 


in the advance, as in fact 
ally doing, and will 


to do, the present 


they are gene 


undoubtedly continu 


general com 


sO long as 


good men con 


plaint of the scarcity of 
tinues, It is a manifestation of the law of 
supply and demand, and no one can justly 


| the 


find fault witl working of t 


Superheated and Overheated. 


“overheated steam’ 
by on of our consuls when he 


meant superheated steam Engine: 


ing News, commenting upon this, remarks : 


“Strictly speaking, ‘superheated’ steam 
and ‘overheated’ steam mean_ the Same 
thing; but it looks queer, nevertheless.” 
etc. We beg differ. Perhaps our con 
temporary is correct if we are to consider 
only the etymology and derivation of the 
words. But the term overheated has 
‘ome to have a definite meaning, wl 


does not at all apply to superheated steam 


We all 
as applied to horses, 


+] +} 


know lat the term overheat 


men, steel, or bear 


ngs, means heated too much—to a m 
a higher ten 


1r less injurious degree 


perature than was -:ntended or is consid 


ered safe. Such is the universal meat 
ing of “overheated,” and if when sup 
heated steam came into use it had been 
alled “overheated steam,” a distinctly 
wrong impression would have been cor 
veved. True enough dictionaries tell 


is that the prefix super is equivalent to 


over, but they also tell us it is equivalent 


t 


to above or beyond, and it is in this sense 


that the term is used in mechanical sci 


ence. If superheated steam 


heated 


Steam, 1.€ 


somewhat above the temperature 


corresponding to its pressure, 


should be 
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still further heated to an impracticable, 


dangerous or wasteful extent, then :t 


might properly be called overheated 


New Publications. 
Albert Ach- 
Koniglichen 


“Die Schiffsschraube,” by 
“Oberlehrer an der 


Schiff 


enbach, 
Maschinenbauschule 
“Thre 
Darstellung.” 
19060 


hoheren und 
zu_ Kiel.” Vol. I. 


zeichnerisch¢ 


Entwicklung 
Kiel, 
Light 


und 
Germany, Robert Cordes, 


‘loth 


( binding, 84 6!4x9'%4-inch pages; 
Price 10 marks. 


three by 


25 plates and 2 tables 

This is the 
this author, upon the subject of the screw 
which 


first volume of 


propeller, the portions are to be 

treated in each volume being as follows: 
Volume I. 

representation by 
Volume II] 
Volume III 


tion 


Historical development and 
drawing. 
Construction 
Performance and calcu 
The first chapter in this volume, which 
a bibliography, sets forth 
rudiments. Then 
history of the 


1s preceded by 
the geometrical comes 
a sketch of the marine 
screw In England F. P. Smith, and in 
John 


Swedish engineer, are given by the author 


America Ericsson, the famous 


the honor of applying the screw to marine 
work of John Stevens, 
Morton Memo- 
page O89) does not ap- 


propulsion. The 
which is illustrated in the 
rial (reviewed at 
pear to be mentioned, th@ugh gt was done 


n 1804, while Ericsson's patent yA keh 


1836. Neatly 30 page® and the 


the®plate’ are (xk up 


+ 


drafting portion of the subject, 


ter part of 


with the 


neluding descriptive geometry and ap 
of development of the 


T he Zeist 


German 


proximate methods 
surface of the screw 
Niki propelle rs, 
subjects of the 

4 > , e 
given to show the’ gesults of com 
different 


“ht 
yvacnt, a 


and the 


two Inventions, 


are the last chapter, tables 


being 


parative tests f kinds of pro- 


pellers upon a species of test 


which has, however, been shown by ex 


perience to be inconclusive. The folding 
plates are arranged so that when one is 
pened out no part of It Is concealed by 
the adjacent pages of the book, a plan 


if more book-mak 
More 


margin 


which it would be w 


913 ‘ . sla fall 
ising ins s would Ttollow 


over, 
the pages have a w! le 
numbers 


in which are inserted the plate 


ind figure numbers referred to in the text 


alongside, which is exceedingly con 
venient for reference since the illustra 
tions are not printed in the text. To our 


however, it is a pity that the plates 


eves 
re all lettered in round writing, which 

perhaps ornamental but must certainly 
vield the palm for clearness to plain 


Roman or gothic letters 
“Standard Methods of Testing and Spe 
Edited by the 


Secretary and published by the Commit 


cifications for Cement.” 
tee on Standard Specifications for Cement 
of the American Society for Testing Mate 
inch cover 


rials. 32 6x9 


This pamphlet contains an introduction 


pages, paper 


giving a history of the cement committees 


f various organizations, a copy (with 
lustrations f the A. S.C. E. report 
iniform tests of cement, a_ report 


the Society for Chemical Industry o1 


proposed uniform method for the analy 


imestones, raw mixtures and port 


sis of 


land cements, and a copy of the report of 


the committee on standard 


specincations 
for cement of the American Society for 
Materials lhe 


instructive and usetul to 
of widespread and rapidly 


resting pamphlet is very 
those concerned 
with a material 
growing application 


1] 


Usually Wrong.” By 


pages 


“Things that are 
John E 


with 50 illustrations 


Sweet, 52 5'4x7™%-inch 
Hill 


Price 50 cents 


Publishing 
Company, New York 


This little volume ts, in the main, a re 


print of the articles which have appeared 


in these columns from time to time 


the same title The habit of  be- 
ing satistied with a thing because 
it is common practic is imbherent 


Profes- 


contrary, 


in most people, but not in 
His the 


point out constructions 


sor Sweet habit, on 


is to which 


through familiarity are accepted as right, 


but which are in reality wrong, and usually 
sO obviously wrong a to cause wonder 
that they should need to be pointed out 
Few machines designers can read this 


book without finding obvious methods of 


improving their work if they will but usé 
them 

Run gv at the ra {f 60 miles an hour 
just ) f Reading, a train of the 
Philadelp! & Reading Railway, filled 
with pa nge! ume to a sudden st yp last 
nigh la } he red light of a block 
signal \fter waiti ie minute in which 
a train is supposed to clear the short blocks, 
the engineer pt led with caution, ex 
| ting M K a east a broken ra 
An inspe ‘ nt it at once, and 
found the 1 ill showing A thorough 
exam I id and above ground 
showed no det nspector finally 
removed ip of nderground ca 
whicl tain | lerground nn 
ions witl \ g er snake, 22 
mg, la iled, its head cu 
med o1 pring, depressing 
5 na nade ntac n iT ) 
S ynal at danger The 1 ptile ] 
rea 1 the h gl | fame ind t 
lea n so doing lllentown Leade) 

( trary to I xpectations we fi 

foot n explaining that this 1s t 

Leade) § prize story, the result of an ex 


mn between all the romance 
New Jersey 
Delawar It deserves the prize, how 


Che Massa- 


the counte1 


and 


} 


*husetts sparrow that lit on 
losed disk signal will now 


in the 


weight of an in 
take a back seat or, 


rear Ratiroad Gazette 


rather, roost 


TOW 


The re are said to he 75. » electric siens 


in the United States 
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The Morton Memorial Laboratory of 
Chemistry of Stevens Institute 
of Technology. 


This building, which is now completed, 
is one of the finest of its type in the coun- 


try. The building is without a basement 
and consists of three stories, the attic 
above the third floor remaining in the 


rough and being utilized for storage, etc 
All ot 


which 


the 
is a most important condition af- 


fecting the usefulress of a chemical labo- 


well lighted, 


rooms are very 


ratory 

Qn the right of the corridor on the en 
trance floor are a toilet room, oil and gas 
analysis room, coat room, janitor’s room, 
assay room with its smaller balance room, 
electro-chemical laboratory and main stock 
room, which latter is connected by a stair- 
the 
floor and is provided with a lift. 


left 


second 
On the 
of the corridor are the professor's of 


way with a supply room on 


fice, his private laboratory and balance 


room, assistant professor's private labora- 
From 
the 


and machinery or fan room 
the front of 
building an iron stairway with slate steps 


tor 


the entrance lobby at 


leads from the first floor to the second or 
main laboratory floor Beneath the stair 
way, and extending a few feet below the 
first floor level, is a large fireproof vault 
for preserving the institute’s records, etc 

lhe stairway from the first floor leads 
to a lobby on the second floor, from which 
the large analytical laboratory designed for 
hoth qualitative and quantitative analysis 
is entered. This laboratory, with its com- 
hustion or ignition room, hydrogen sul- 
phide room, supply room and balance room 
on 4a mezzanine floor, occupies the entire 
second floor. 

A second stairway leads from the lobby 
on the second floor to a corridor on the 
third floor, which extends to the lecture 
the northeasterly end of the 
building. On the right of the corridor 
are a toilet room, office, library and lec- 
the last-named 
the 
supply room and the first-floor stock room 


room in 


ture preparation room; 


room is connected with second-floor 
by the lift already mentioned 

\ll the rooms on the right of the third- 
floor corridor are 
the left 
Morton 


corridor leading to 


comparatively narrow, 


while on are a large recitation 


room, the Memorial room and a 


narrow an unfinished 
store room and workshop under the lec 
ture-room seats Che large lecture room 
and its preparation room occupy all of the 
easterly end of this floor 
The 


planned by a committee from the institute 
Prot. D. S. Ja 


building, with its fixtures, was 


faculty, with obus as its 


chairman, and the plars were finally car 


ried out by Messrs. Ackerman and Par 
tridge, architects, of New York. The 
building was erected between March, 1905, 
and lebruary, 1906, at a cost of about 
$150,000. In its construction the chief 


consideration was for its practical utility, 
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and the architects have succeeded in com- 
bining this with a pleasing architectural 


effect. The exterior walls are built of 
red, hard-burned brick upon a granite 
base. The trimmings are of limestone 


and the steps leading to the building are 
of granite. The structure is built through 
out on the principles of fireproof construc 
material being steel 
stone trimmings 


tion, the building 
brick and cement, with 
The interior walls and partitions are laid 
with buff-colored brick, with a base three 
courses high of red pressed brick. The 
woodwork throughout the building, with 
the exception of a few floors, is of quar- 
tered oak dark finish The 
floors throughout the building have a re- 
inforced cement base; in the laboratories 


having a 


and preparation room the floors are of 
asphalt, while the lecture room, recita- 
tion room, library, balance rooms and of- 
fices have floors of maple. All ceilings 
except those of the Memorial, lecture and 
recitation rooms are of cement. 

The heating is by the direct steam sys 
The 
pressure produced by a 
the first floor, the fresh air being taken 
from the north side of the building and 
filtered through cloth, it enters the various 
rooms through registers placed near the 
ceilings; and in the winter time it is 
heated by steam coils in the 
An elaborate system of hoods connected 


positive air 
blower on 


tem ventilation is by 


large 


fan room. 
to a large exhauster driven by a 16-horse 
power electric motor removes the vitiated 
air and fumes from the laboratories and 
other rooms 

The provision of all conveniences re- 
quired in the laboratories is very com- 
plete and carefully worked out. Aijl of 
the rooms in the building are equipped 
with gas burners for illuminating pur 
poses, and all working tables, etc., are fit- 
ted with fixtures for Bunsen burners, of 
which there are about three hundred. 
All pipes for gas, steam, water and drain- 
age, as well as the large tile pipes for con- 
ducting the waste gases from the hoods 
are suspended from the ceilings, and every 
joint and length 6f pipe is perfectly ac- 
cessible, so that any leak may be readily 
detected and repaired. Fire hose, fire ex- 
tinguishers and fire escapes are provided. 
The electricity used in the building is ob- 
tained from the Carnegie Laboratory of 
Engineering lin-lired iron pipes are 
provided to conduct distilled water to the 


rooms in which it is needed, and they are 


fitted with self-closing cocks, and in any 
parts where contamination might take 
place the faucets are silver plate d 

The course in chemistry in this Insti- 


tute being designed for the engineer, the 


laboratory does not include rooms such 


as an organic chemistry laboratory, a 


physiological chemistry room, or an 


agricultural chemistry room which are 


found in some college laboratories of 


chemistry, but would be superfluous here 


Chemistry is studied by all students dur- 
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meluding class- 
the latter of 
which as usual commences with qualita 
continued with a 


ing the first three years, 
room and laboratory work, 
tive analysis, and is 
course in quantitative analysis. 

The two most important rooms in the 
building are the laboratory of 
analytical chemistry on the floor 
and the lecture room on the third floor, 
and it is probably worth while to tak: 
[ particulars 


large 


second 


space to give a few of the 


regarding these rooms 


LABORATORY FOR QUALITATIVE AND QUANTI 
TATIVE ANALYSIS. 

This large laboratory, which with its 

supply room, combustion room, and 


hydrogen sulphide precipitation room oc 
cupies the entire second floor, is 91 feet 
feet 6 inches high, 
16 double working 


long, 48 feet wide, 17 
and is furnished with 
tables, 6 cases of general reagent shelves 
and closets, 7 sets of wall shelves, and 6 
groups of drying ovens with fixed tables 
The tops of the working 
have 


them. 
are of 


beneath 
tables Alberene stone and 
stone troughs running along them which 
discharge into large earthenware sinks. 
Each working space is provided with a 
down-draft 10x 12-inch 
opening, 17 inches the table 
top, and a pipe 4 inches in diameter, con- 
structed of sheet iron, painted on the out- 
side with aluminum paint and on the in- 


As all work in which 


hood having a 


above 


terior with pitch 
fumes are generated is performed under the 
hood and the draft the 
laboratory atmosphere is kept quite free 


is very strong, 
from fumes. 

The 
into the main laboratory and is 16 feet by 
12 feet 6 inches, and is equipped with blast 


combustion room opens directly 


lamps, combustion furnaces, etc., and is 
used especially for blast-lamp work in the 
ignition of precipitates. 

The hydrogen sulphide room is 21x9 
feet, and is provided with two large 
generators for hydrogen sulphide gas, all 
work requiring the use of this gas being 
performed in this room. The provisions 
for ventilating the room are very thorough, 
so that there is practically no odor of 
hydrogen sulphide in it. It may be well 
to state for the information of those not 
familiar with chemistry that this gas has 


a strong smell of 


rotten eggs 
LECTURE ROOM 

The large lecture the third 
floor is 53 feet wide, 40 feet from front 
to back, and 18 feet in hight at the maxi- 
and 8 feet from the highest level 
to which the inclined floor The 
main entrance is at the lowest level of the 


room on 


mum, 


rises 


The floor is of maple 


The problem of pro- 


lecture-room floor 
with a cement base 
viding sufficient light for this large room 
atten 
solved by 


was one which required especial 


tion, and it was satisfactorily 
providing a saw-tooth construction of the 
roof above the lecture room, which con- 
tains three skylights admitting light from 
[here are seats for 198 in- 


the north 
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dividuals, the seats have fixed 
tablets 
floor, the rise in the steps being carefully 
that 


splendid view of the entire lecture table. 


writing 


and are placed on a_ stepped 


calculated so every student has a 
Since the roof is supported by trusses the 
view is not obstructed by any columns. 
The lecture table is 28 feet 
feet 8 wide, provided 
with all for the 
performance of chemical experiments and 
operations. 
of the lecture room, and communicating 
feet 6 
inches long, 1n which the apparatus for 


long and 2 


inches and is 


necessary conveniences 


Moreover, there is alongside 


with it, a preparation room 57 


the experimental lectures may be _ pre- 
pared 
The Morton Memorial room is 31 feet 


6 inches by 20 feet, and 13 feet 6 inches 


high. It has an inlaid oak floor with ce 
ment base 

Across the corridor from the Morton 
Memorial room is the library, 20 feet 3 
inches long by 7 feet g inches wide 
The purpose of this room is to con 
tain only such books and journals as 
are immediately needed for consultation 


by the students in their laboratory work, 
the 
main Institute 

We cannot 
description of the numerous rooms in this 
We can that it 


that 


large chemical library being in the 


building 
afford 


space lor a detailed 


building only say does 


not appear anything has been over 


looked, and its possession should be a 
| source of 


great advantage is W as a 


pride to the Institute 





Legal Notes. 


BY E. P. BUFFET 
CASE OF WATER-WHEEL GOVERNOR AT 
PAPER MILI 
The Supreme Judicial Court of Maine 


has passed upon cross-actions between 


a water-wheel-governor c and a 
The governor company, 


it appeared, had sold the 


ompany 
paper company 
paper company 


four automatic governors and_ balanced 
relief valves to be connected with grinders 
at the paper mill and had agreed in the 
contract to send a man to erect and adjust 
them 


the governors an accident happened, in- 


During the adjustment of one of 
cluding the bursting of a water-wheel 
case, and the paper plant was damaged by 
the the 
paper company declined to remit the bal- 


rush of water. Consequently, 
ance unpaid for the apparatus furnished 
and not only defended an action to re 
a counter-suit 
the 


cover payment but brought 


to recover for the injury done to 
plant. The Supreme Court has rendered 
judgment for the governor company in 


both cases 


A paragraph of the contract read as 


follows: “In consideration of the above 


guarantee you hereby agree to purchase 
said governors and relief valve and to 
pay for the same and the costs of said 
connections in cash within one month of 


acter, makes it difficult te 
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date of shipping documents. Also to pay for 


a man to erect and adjust said governors 
and relief valve at the rate of five dollars 
($5.00) per day for his time, with his 
necessary traveling expenses added there 
to, in cash, when the work is don 


The court, describing the plant of the 


paper company as it appears on the 
record of the case, gives in part the fol 
lowing particulars: “The feed pipe has 
a fall of about 110 feet and is about 1100 
feet long and about 10 feet in diameter, 


and the water column in the flume weighs 


substantially 6,220,800 foot-pounds 


[pounds?] and when at working speed 


contains 222,600 foot pounds of momen 


tum energy or 4119 horse-power \ 
serious accident to the defendant's mill 
occurred during the work of installing 
one of the governors to regulate this 
momentum.’ 

In defending the action to recover the 
price, the paper company denied that 
under the terms of the contract it was 


compelled to pay within a month from the 
suitabl 


date of shipment unless a man 
had been sent to erect and adjust th 
apparatus and had completed his work 
within that month But the court hold 
that under the terms of the contract 
(which have not here been quoted nn 


full) the stipulation as to the erector wa 
not a condition precedent to payment, but 


; 


was independent of the contract otf sale, 
which had been executed upon shipment 
of the goods \s a matter of fact, the 
evidence a 


TTD pe 


court does not regard the 


establishing the negligence or ines 


tence of the erector sent 
further that there 


that 


The buyer contends 


was an implied warranty the ap 


paratus supplied would be suitable for it 
The holds that 
such an implied warranty is excluded by 


the 


plant court, however, 


certain express warranties in con 
tract and by the fact that the goods were 
the the 


course of his business, manufactured 


such as vendor, in ordinary 


for 
the general market. So the buyer could 


not properly have withheld payment 


on that ground even had the appliances 
been unsuitable 


The question of their unsuitability is 


discussed in considermmg the cross-action 
by the paper company. In this the pur 
chaser had sought to recover for alleged 


injuries to its plant as due to the insuf 
ficiency of the appliances to meet the con 


ditions at the mill or to negligence in 


installation. In treating of this question 


the court utters the following engineer- 


ing opinion 


“The absence of any further attempt t 


install the governors or any instance of 
their successful use in connection witl 
grinder units, and particularly under the 
Same conditions as those prevailing at the 


paper mill where the force to be regulated 


was water power of extraordinary char 


decide with cer 


acticability of this ap 
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paratus for the purpose required, but the 


weight of evidence, particularly that in 


relation to the final accident to the water 


wheel case, indicates that this automati 
governor could be used under such condi 
tions only with great and constant risk, 


because from its sensitiveness and_ the 


changes of pressure on the grinder wheels, 


it was hable to shut and open the gate 
with great suddenness and subject the 
flume to violent strain from the enormous 


weight of unelastic water. Apparently no 
safeguard could prevent a recurrence of 
the accident which befell the wheel case 


It seems to have broken from no inherent 


weakness, but from the overwhelming 
pressure suddenly brought to bear upon 
it.” 

It would appear that the paper com 
pany s engineers must have wnderstood 
the conditions from knowledge of this 
water power and the same type of gov 
ernor as used in the company’s other 
plants The purchaser therefore pre 
sumed to have assumed the risk SJesides 
it is stated that the seller had expressed 
some uncertainty as to what would be the 
result of its use im this case 

It is not determined whether the acc) 
dent to the grinders was occasioned by 
some movement of the governor itself or 
by a njury to the shaft of the water 
wheel ex ting betore the erector took 
harge ot the manipulation of thi 
machine The paper company con 
end that the udden closing ot 


the gate and bursting of the wheel was 


aused by the superintendent of the gov 


ernor (who had come to the 


company 
the movement 
that 


action) regulating 


by hand It 


scene oT 


would appear this was 


done upon hearing a cracking. If so, as 


an emergency matter, he could hardly be 
held negligent if he acted according to the 
hest ot 


though it may now 


judgment at the time, even 


eem that he 


his 
was in 
tends te 


judicious Sut the evidence 


show that no manipulation of the governor 


could produce a quicker effect than it: 
automatic action 
63 Atl. Rep.. 555 
FLY-WHEEL ACCIDENT 
An Indiana court has awarded dam 


ages on the ground of mjury to an 


employee from the bursting of a fly 


wheel in a_ sawmill The Appellate 
Court has, however, reversed the judg 
ment for the reason that the complaint 


did not sufficiently aver that the fly-wheel 
was defective 


76 N. E. Rep., 644 


Personal. 


foreman 
Manufac 
Mass., for 


C. W. Benson, who has been a 
Stanley-G. |. Electrn 
Pittsheld 


ined 


with the 
turing Company, ot 
I} vear ha re 
Bunnell 
draftsman for the 
Lathe 


was afterward with the 


address is desired of C. G 


who was at one time 


and 
Ship 


American Turret Company, 


American 
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Windlass Company. Anyone knowing the 
address will confer a favor by sending it 


to.the editor 


Prof. Mansfield Merriman, who for 
nvany years has been professor of civil 
engineering at Lehigh University, has 
buen: granted leave of absence for one 


year’ and:-will spend the greater part of 
that time im practice as a consulting en- 
gineer, associated with Clarence W. Hud- 
son, at 45 .Broadway, New York. Mr. 
Hudson has been assistant engineer of the 
Phoenix Bridge Company and has tend- 
ered his resignation to take effect Septem- 
ber .1, on which date the consulting engin- 
eex. office referred to will be opened. Both 
notable work in 
construction, of 


have done 
connection with bridge 


which they will make a specialty. 


these men 





Obituary. 


Dwight Slate, president of the Dwight 
Slate Machine Company, Hartford, Conn., 
died at Hartford July 31 after being con- 
fined to his bed for ten days as the re- 
sult of a shock. 

Mr. Slate was Gill, 
county, Mass., May 29, 1816 
therefore a little more than 90 years old. 
\t the age of 17 he entered the machine 
Horton at Windsor Locks. 
Horton & Son Com- 


yany, aS all apprentice and before the term 
pany 


Franklin 


was 


born in 
and 


shop of Eli 
Conn., now the E. 


of his apprenticeship expired he was made 
a. partner in the business. In 1845 he 
formed a partnership with the late Major 
F. M. Brown, the nanie of the firm being 
Slate & Brown. The firm built a large 
shop in Windsor Locks for the manufact- 
fitted up 


machinery and 


ure of..textile } 
various textile mills in Massachusetts and 
Connecticut. This company also was one 
of. the first to manufacture iron planers. 
Slate & Brown had the sub-contract from 
Colonel Colt for the barrels and cylinders 
of revolvers contracted for by the United 
States Government and in the Mexican 
War one regiment was equipped with the 
revolver, the tools for the manufacture of 
which were invented by Mr. Slate. 

In 1&s50, Mr. Slate Augusta, 
Ga., to take the superintendency of the 
\ugusta Machine Works. Upon the ap 
proach of the Civil war he returned to 
Hartford and entered Colt’s Armory as 
} There he made im- 


went to 


a general contractor 
portant improvements in methods and 
apparatus for manufacturing fire-arms, 
including an improved rifling machine, and 


during the war he rifled on contract at 


the armory 120,000 gun barrels. It was 
ring his stav at Colt’s that he invented 
his taper-turning attachment for engine 


lathes. The patent he afterward so!d to 
the Pratt & Whitney Company, then just 
It is stated that he 
attachment 


business 
the 


starting in 
offered 
a third interest in the business, 


was for either 
$10,000 o1 
and chose the former 

After the Mr 


employ of the. Pratt & Whitney Company, 


war Slate entered the 
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where he designed a line of lathes and 
other tools, and later went with the Berry- 
man Regulator and Alarm Company and 
there the Berryman 
heater. In 1876 he started a shop in Hart- 
ford for the construction of special ma- 
chinery and began the manufacture of 
his cutting-off tools, center grinders, auto- 
and sensitive drills 


while invented 


matic gear cutters 
The concern was incorporated under the 
name of the Dwight Slate Machine Com- 
pany in 1885. Mr. Slate was one of the 
best known mechanicians in the country 


and possessed excellent judgment com- 


bined with unusual inventive ability. His 
was a life of very great usefulness. 
Charles Addison Bragg, district office 


manager of the Westinghouse Electric & 
Manufacturing Company, Philadelphia, 
Penn., died at that place July 29, after an 
Mr. 
Bragg was one of the pioneers in the 


illness of over two months’ duration. 


electrical business, he having been associ 


ated with the United States Electric 
Lighting Company as early as 1882. His 
connection with the Westinghouse Elec- 


tric and Manufacturing Company began 
in the year 1889, when he was made the 
manager of the Philadelphia office, which 
position he filled successfully up to the 
time of his death. He 
Franklin county, Mo., 56 years ago, and 
was a graduate of Yale University. 


was born in 


Thomas F. Morrin died at his home, 
in Jersey City, July 31, of apoplexy. He 
was 58 vears old. He formerly lived in 
Brooklyn, where he was president of the 
Climax Company. Mr. 
was the of the Climax 
When he removed to Jersey City 
the P. 


held for 


Morrin oiler 
Morrin 


boiler. 


inventor 


he became chief engineer of 
Lorillard Company, a place he 


more than twenty-five years 





Business Items. 


The New England office of the National- 
Acme Manufacturing Company, of Cleveland, 


Ohio, has been transferred to 95 Liberty 
street, New York M. M. Brunner will con 
tinue in charge 

The Eleetro-Dynamic Company, of New 


York, is making preparations to enlarge its 
plant at Bayonne, N. J., in order to provide 
for its increased business, the present facili 


ties being taxed to the utmost 


Tool Company, 
Lake, Hale & 
Francisco, as its ex 
This 
the 


The Independent Pneumatic 
appointed 
San 
representatives 

line of 


Chicage, Ill has 
Co.. 11 Front 


clusive Pacific 


street, 
Coast 
will carry a 


company complete 


tools 


Thor’ 
& Co., of Chicago, 


Olympia, 


Charles H. Besly will ex 
hibit at Exhibition 


which is to be held from September 15 to Ox 


the London, 


tober 17 next, their Besly spiral grooved steel 
disk grinder and their Helmet spiral paper 
and cloth circles 

The Bath Grinder Company, Ine., Fiteh 


has recently been reorganized 


burg, Mass.. 
and has filed a certificate of incorporation at 


the State House in Boston. This certificate 
shows that John Bath is president, Arthur 
lL. Goodnow vice-president and Robert D 


Gould treasurer and clerk. The company has 
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grown considerably of late and has moved 
into greatly enlarged quarters with much im 
proved facilities for handling quantities of 
work. 





Manufacturers. 
The National Foundry Company, Erie, Pa., 
will erect a $45,000 addition. 
The Wellknit Hosiery Company, 
burg, Penn., will erect a new mill. 
The American Lubricator 
troit, Mich., will erect a new 


Harris- 
Company, De- 
plant. 
I). Goff & Sons, Pawtucket, R. I., will erect 
a new power plant for their own use. 
The American Bar Lock Company, 
delphia, Penn., will erect an addition. 


Phila 


Spielmann Bros. & Company, Chicago, IIL, 
will erect a cider mill in Coloma, Mich. 

J. Lichtman & Son, Newark, N. J., leather 
manufacturers, will put up a new plant. 

The Union Metallic Cartridge Company, 
Bridgeport, Conn., will build an addition. 

The Co-operative Seamless Wire Company, 
Pawtucket, R. I., is building a new factory. 

The Nagle Engine and Boiler Works, Erie, 
Va., will erect an addition to its boiler shop. 


The Chas. Boldt Glass Company, Cincin 
nati, Ohio, will erect a three-story addition. 
The National Broom Company, Lockport, 


N. Y., is contemplating the erection of a new 
plant. 

The 
Ilaven, 
plant. 

The 
York, 


Rivet 
build an 


American 
Conn., will 


Company, New 
addition to its 


International 
will rebuild its 
x. ¥. 


Pulp 
burned 


New 
Hailes- 


Company, 
mill at 


A one-story boiler house will be erected for 
John J. Campbell, finishing Philadel! 
phia, Penn. 


works, 


An addition, 
built to the 
Atlanta, Ga. 


to cost about 
planing mill of Randall 


$50,000, will be 
Bros.. 


The Miehle Printing Press and Manufactur 
ing Company, Chicago, Ill., has bought a 
for a new plant. 


site 


The Delaware Hosiery Company, Wilming 
ton, Del., will erect a fac- 
tory to $50,000. 


new three-story 
cost 

The G. Drouve Company, Bridgeport, Conn.. 
which manufactures sheet-metal 
will erect a new plant. 

The United States Sugar 
pany, Colorado Springs 
plant at Sheridan, Wyo. 


products, 


Com- 


erect a 


and Land 


Colo., will 


A two-story machine shop to cost $10,000 


will be built for the J. J. Stokes Machine 
Company, Philadelphia, Pa. 

The American Rolling Mill Company, Chi 
cago, Ill., has purchased a site for a new 


plant, to cost about $200,000 
turbine 


Improve 


for a 


Gas 


Plans have been prepared 
pumping house for the United 


ment Company, Philadelphia, Pa. 





Miscellaneous Wants. 


tdvertisements will be inserted under this 
head at 25 cents a line each insertion Copy 
should be sent to reach us not later than 
Friday for the ensuing week's issue. Ansivers 


adddressed to oui will be 
Caliper cat. free. E.G 
Cox computers, 75 Broad St., 


Will buy or 
machine or tool 


care forwarded 
Smith, Columbia, Pa 
New York. 
vood patented 
MACHINIST 
specialty wanted 
660, AM. M 


Light and fine machinery to order; models 


pay royalty for 
Box 282, AMER 
(;00d tool or machine 
Give full particulars. Automatic, 


and elec. work specialty Ik. O. Chase, New 
ark, N. J 

Structural and mechanical drawing work 
solicited. Joseph H. Eastwick, Jr., 2260 N, 
53d St., Philadelphia. Pa 

Special machinery accurately built. Screw 
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machine and turret-lathe work solicited. Rob. 
J. Emory & Co., Newark, J. 


Work wanted for a Cleveland automatic 
lathe: handles 2 in. and under. The Earle 
Gear and Machine Co., 141 Oxford street, 


Philadelphia, Da 

Specialties made on contract for marine, au- 
tomobile and general use and general machine 
shop work on brass goods. Lovell McConnell 
Mfg. Co., Newark, N. J. 

We have a modern machine-shop equipment 
and are prepared to design and build to order 
high-grade special machinery and tools. Cum- 
mings Machine Co., 182 William st., New York. 

Wanted—Back numbers of AMERICAN MA 
CHINIST and MAcHINERY, from January, 1900, 
to December, 1905. State price. T. J. VW.. 
Suite 412, Arbuckle Building, Brooklyn, N. Y. 

Wanted—Worms. spirals and screws to cut. 
We are equipped with special machines for 
milling these parts. Get our prices on doing 
some of your difficult jobs. Parsons & Lane, 
Sodus, N. Y. 

Not using the whole of our modern factory 
plant, we should like to take up the building 
of any small high-grade machines, or parts of 
machines, in large or small quantities. United 
Sewing Machinery Company, Springfield, Mass 
of Cincinnati has a few po 
sitions to offer energetic young men who de 
sire to take an engineering course while sup 
porting themselves in large measure by work. 
ing as apprentices in the machine plants of 
Cincinnati. For information apply to Secre 
tary, University of Cincinnati, Cincinnati, O. 

Tool catalog No. 22, 950 pages bound in 
eloth. Greatest small-tool catalog ever pub- 
lished. Will be sent post-paid on receipt of 
$1. Money paid for catalog refunded with 
first purchase amounting to $10 or over 
Book costs you nothing if you become a cus 


The University 


tomer. Montgomery & Co., 100 Fulton street. 
New York City. 

Wanted—Agents in every State to handle 
exclusive territory on the Cone Gas Genera 
tor. which generates coal gas for stationary 


engines from 25 h.p. up. reducing the cost to 
must be 


1/5 that of steam power; agents 
conversant with machinery business and 
devote entire time to the work. Cone Gas 


Machine Company, 1036 Majestic Bldg., De 


troit, Mich. 


For Sale. 


For Sale—Foundry, wood and iron machine 


shop. Box 74, Albion, N. 

For Sale—Excellent machine-shop building. 
with power, in Philadelphia ; 60x90 feet, three 
stories, solid ground floor. tox 545, Am. M. 


Going machine shop, situated in 
northern Ohio; natural will bear strict 
investigation: good reason selling. Ad 
dress Box 525, Tiffin, Ohio 

For Sale—One 50-h.p. gasolene engine, used 
only a few months and good as new; also one 
25 h.p. Address Detroit Egineering Works, 
Chene and Guoin streets, Detroit, Mich. 


For Sale 
gas; 


for 





For Sale—One plain tank, 5'6”x9’8”; one 
Hazelton heater, 4'x23'4” one expansion 
tank, 5’9”x: : one Berryman heater, 4’x 
“9”. Studebaker Bros. Mfg. Co., South Bend, 


Indiana 


Business Opportunities. 


For Sale—A complete manufacturing estab 
lishment, consisting of machine shops, erect 
ing shops, boiler, blacksmith and pattern shops. 
foundry, core and casting rooms, offices, six 
acres of land: arranged with side tracks con 
necting trunk lines: very convenient to the 
trade centers and coal, iron and coke fields 
The works are equipped to manufacture four 
valve automatic steam engines; the tools are 
modern, some of them new: the buildings are 
in good condition and the works are ready for 


action. These works are situated in Vil 
ginia and will be sold cheap for cash Fo 
particuars address Post-office Box 656, Knox 
ville, Tenn 


Wants. 


Situations and help advertisements only in 


serted under this head Rate 25 cents a line 
for each insertion fhout six words make a 
line No advertisements under two lines ac 
cepted, and no advertisements abbreviated 
The cash and copy should he sent to reach 
us not later than Friday for the ensuing 
week's issue fnsirers addressed to our care 
will be forwarded ipplicants may specify 
names to which their replies are not to be 
forwarded, but replies will not be returned 


If not forwarded, they will be destroyed with 
out notice Original letters of recommende 
tion or other papers of value should not he 
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enclosed to unknown correspondents Only 


yond fide situation want or help want adver 
tisements inserted under this heading. Agency 
advertisements must be placed under Miscel 


luncous Wants. 


Situations Wanted. 


Classification indicates 
advertiser, nothing else. 
CONNECTICUT. 
Wanted—Position as shop superintendent 
or general foreman; experience 14 years on 
light and heavy machinery, tools for cutting 


present address of 


and forming sheet metal or wire; will be 

open for position Sept. 1 Box S86, AM. M 
ILLINOIS 

Assistant superintendent, or chief drafts 

man, with firm of good standing; technical 


graduate, M. E., 10 years’ broad 
designing general and special machinery. 
SSU, AMERICAN MACHINIST. 
MARYLAND. 
superintendent ; 


experience 
Box 


Position as experienced in 


pattern, foundry and machine shop; good 
executive and organizer; well up in labor 


suving appliances and modern manufacturing : 

can produce results; now holding position of 

responsibility good reason for seeking change ; 

references. Box SS3, AMERICAN MACHINIS1 
MASSACHUSETTS. 

Expert planer 

man of planers; 


hand desires position as fore 
experienced ; would operate 


in small shop; hustler. Box S12, AM. Macu 
NEW JERSEY. 

Drattsman—Young man having 5 years 

shop and 2 years’ drafting experience de 


sires position in or near New York sox S76, 


AMERICAN MACHINIST. 

Engineer, with a record of over 25 years in 
hydraulic machinery, steam engines, air com 
pressors and condensing apparatus, desires to 
enter the services of a large engineering firm 
where high ability is appreciated Box S95, 
AMERICAN MACHINIS1 
Toolmake1 position as 


Foreman wants 


foreman for toolroom or intricate manufac 
turing; sixteen years experience ; can 
furnish tirst-class reference as to both me 
chanical and executive ability Box S74, 
AMERICAN MACHINIS1 
NEW YORK 
Draftsman solicits home work evenings, 


tracing; terms moderate 
MACHINIST 


with 


sketch, detailing o1 
Box 895, AMERICAN 


Mechanical draftsman years’ eX 


perience wishes to change; New England o1 
Connecticut preferred. Box SS1, AM. Macu 
Cost accountant, purchasing agent, assist 


ant superintendent, good 

years’ experience, desires position SOX 

AMERICAN MACHINIS1 
Mechanical man, 30, 


systematizer, 10 
DOU, 


experience transmis 


sion, general mill, machine, cams, drafting, 
designing, automatic work, desires change 


Box SSU, AMERICAN MACHINIS1 


Mechanical draftsman, having eight years 


experience, together with four years of prac 
tical shop work, desires position tox SSS, 


AMERICAN MACHINIS1 


producing 
varied 


foreman, successful in 
work at satisfactory cost, 
experience in high-grade machinery, mastet 
machinist, desires change. Box 854, AM. M 

Experienced superintendent and buyer, sey 
eral years with present firm; light or medium 
work; rapid production, with interchange 
ability, cost, stock, and tool systems. Box S06 
AMERICAN MACHINIS1 


losition 


General 
first-class 


technical graduate 
electrical machin 
responsible supel 


wanted by a 

eight years’ experience on 
ery, last three fully 
intendent’s assistant with large European con 
cern manufacturing steam turbine dynamos, 
2-3000 kw Box SS7, AMERICAN MACHINIS1 


years 


Wanted by young man—technical-school 
graduate, with four years’ experience in the 
mechanical line-—-a position with an engin 
eering or manufacturing concern l am at 


present employed as draftsman and designe 
but would like position in other depart 
ment tox SVU, AMERICAN MACHINIS1 
Technical graduate—American, 20 years 
practical business, machine shop and foundry 


some 


experience, modern methods, energetic, good 
organizel and executive, successful! in pro 
ducing maximum output at low costs now 


superintendent of manufacturing machine shoy 


and foundry employing 250 men— will accept 
general business management, but prefe 
works management only best of references 
Address Box S07, AMERICAN MACHINIS1 

obits 


Mechanical engineer German-American 


good salesman, with large experience and 
thorough technical training, having extensive 
acquaintance among manufacturers and busi 


ness men in Germany and England—-wishes to 
represent American house, with residence in 
Germany Apply Box S873, AMER. MACHINIS1 


Og 
PENNSYLVANIA 
Mechanical engineer, general mill work, 
would accept position as chief draftsman o1 
assistant superintendent Box SS4, Am. M 
Mechanical engineer with large experience 


wants position as chief draftsman, superin 
tendent, master mechanic or as mechanical! 
salesman; experience on rolling mill, blast 
furnaces, engine work, special machinery, et« 
charge of work for many years OX SS, 
AMERICAN MACHINIST 
TEXAS 

Technical graduate desires position in me 
chanical line, with chance of advancement: 
three years’ machine-shop experience and one 
in college shop sox SOU, AMER. MACHINIST 

WISCONSIN 


with 
machinery 


Designer, 
cial 


eXtensive experience on 
and manufacturing 


spe 


tools for 


purposes. Box S98, AMERICAN MACHINIS1 
WEST OF MISSISSIPPI. 
Young man—energetic, single, age 22 


wishes steady 
lathe or 
around 


work with chance to advance; 
planer preferred; 344 years as all 
machinist tox SSS, AMER. Macnu 

Position 


wanted by young man in power 
plant; knows all about steam machinery 
have indicators and calorimeter; desires posi 
tion as second and oiler Box S77, Am. M 


Help Wanted. 


Classification indicates present 


address of 


advertiser, nothing else 
ILLINOIS 

Wanted A thorough up-to-date superin 
tendent to take charge of shop employing 
about 250 men and building a line of pumps 
and hydraulic machinery plant located in 
middle West Address Box S01, AMER. Macu 

Wanted, draftsmen We want capable 
draftsmen of either electrical, mechanical or 
veneral experience If you would like to 
change your position or its location, write 
and tell us about the character and extent of 
vour work Address, giving full particulars, 
to Western Electric Company, Dept. N. 29, 


Chicago 


Wanted \n experienced factory superin 


tendent for the manufacture of a variety of 
metal specialties; man must be of good char 
acter, reliable, painstaking, mentally alert, 
und a thorough master of detail The factory 
is new and well equipped Salary $2000 pet 
year, but superintendent must make cash in 
vestment of $3000 and contract for three 
years Box S71, AMERICAN MACHINIS' 


MARYLAND 
Foreman for machine shop working 25 
hands Box 875, AMERICAN MACHINIS1 
MASSACHUSETTS 


Draftsman, with knowledge of 
methods, for jig and fixture designer 
Steam Pump Co., Holyoke, Mass 


Skilled man accustomed to spiral gear cut 


Wanted 
shop 
Deane 


ting; must have ability and good references 
Boston Gear Works, Norfolk Downs, Mass 

Good mechanical draftsman State age, 
education, experience and initial salary ex 
pected Address General Electric Co., West 
Lynn, Mass 

Wanted in New England, competent drafts 
man and designer for concrete construction : 
must be posted on latest methods; state aye, 


and salary 
AMERICAN 


experience Address 


Box So, 


expected 
MACHINIST 





Wanted, more men for our new factory lo 
meet the demands of our increased business 
we need skilled men on spiral gear work, tur 
ret machines, screw machines and gear cut 
ters; permanent jobs for the right men Bos 
ton Gear Works, Norfolk Downs, Mass 

Wanted —Corresponding assistant to man 
ager of factory must be practical and ex 
perienced, well posted upon systematic and 
sclentific methods of estimating on varied 
mechanical work gear specialist preferred 
tlso one thoroughly experienced shop man 
ger Gears Box S31, AMER. MACHINIS4 

\ practical machinist, capable of handling 
ne and accurate work, or, if necessary et 
ting out the ordinary class of work in mons 
making time There is a field in special ma 
hinery and the idvertiser has shop with 
established business along this line, which car 
be Increased with profit To the right man 
with large experience an interest with charge 
of the shop is offered Investment of about 
sH000 would be advantageous lam not look 
ing so much for the capital as the man. In an 
“werlng, state what your experience has been 
to insure answer Address Box St4, Am. M 

MICHIGAN 

Machinists wanted \ first-class layer-out 
und several first-class floor hands on electri 
traveling-crane work Northern Engineering 
Works, Detroit, Mich 

Wanted-—General foreman for firm employ 
ing 40 men, manufacturing gasolene engines 
hitist have first-class mechanical and execu 





tive ability; no other need apply; state expe 
rience, wages and references trst letter. 50x 
S62, AMERICAN MACHINIST. 


MINNESOTA, 

First-class machinists, moulders 
also structural template 
makers and structural iron workers. We are 
daily increasing our business and will con- 
sider applications from competent mechanics 
in the above branches of our business. Ad- 
dress, with references, Minneapolis Steel and 
Machinery Co., Minneapolis, Minn. 
NEW HAMPSHIRE. 

Wanted—-A thoroughly reliable and hust 
ling master mechanic or shop foreman who 
can handle 100 or more good American work- 
men to best advantage and get out a good 
production; must be competent designer of 
tools and jigs for making in duplicate medium 
automatic machinery accurately and cheaply ; 
conversant with up-to-date machine-shop 
methods and organization. Address, giving 
experience, references and salary expected, 
Box S878, AMERICAN MACHINIST. 

NEW JERSEY. 

Wanted Mechanical electrical draftsmen ; 
only first-class men need apply. Box 508, 
AMERICAN MACHINIST. 

Wanted, at once, experienced mechanical 
draftsmen on electrical machinery; state sal- 


Wanted 
and patternmakers, 


ary and experience; location near New York. 
30X SOL, AMERICAN MACHINIST. 
We are increasing our tool-making depart- 


ment and solicit applications from toolmakers 
and machinists who are experienced on fine 
and complicated work. Apply to Victor Talk- 
ing Machine Co., Camden, N., J. 

We have increased our plant and desire 
floor and vise hands for day work and lathe 
hands for night work. Good pay and steady 
work to good men. Address or apply at Pond 
Machine Tool Co., Plainfield, N. J. 


Draftsmen wanted by metallurgical plant 
between New York and Philadelphia; steel, 
copper and lead-plant experience desirable, 
but not essential; applicants must state 


age, nature of experience and references, and 


salary to start sox $44, AMER. MACHINIST. 
NEW YORK. 
Wanted Experienced draftsmen, toolma- 


Give age, references and 
Arms Co., Ilion, 


kers and machinists. 
wages expected. Remington 


lbraftsmen on jigs, fixtures and tools want 
ed; experienced men only. Mergenthaler 
Linotype Co., 20-42 Ryerson street, Brooklyn, 
. i A 


Toolmakers wanted——-Experienced men on 
punches and dies and general tool work. 
Steady positions for the right men. Reming- 
ton Standard Typewriter Factory, Ilion, N. Y. 


Wanted—Double-entry bookkeeper, familiar 
with the iron and steel business; state age, 
experience, salary, and give references. Ad 
dress Dilworth, Gilbert & Towne, Ine., 35 


W ooster New York City. 

Lraftsmen wanted on details of light wood 
and steel construction work; accuracy in di 
mensions essential; good jobs for good men; 
state age, experience and salary expected. 
Address Box 899, AMERICAN MACHINIST. 


street, 
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agency U. 8S. for high speed steel and tools. 
“High Speed,” Box 901, AMERICAN MACH. 
Experienced machinist capable of taking 


charge as foreman of shop employing 40 to 
50 hands. Must be capable of handling men, 
and a good executive. State experience in de 
tail and salary wanted. Box 797, AM. Macu. 


Wanted—Expert foreman for manufactur- 
ing light machinery; must have executive 


ability and be able to produce work at mini 

mum cost; state nationality, age, salary, ex 

perience and references, or application will 

not be considered. Box S879, AMER. MACI. 
OHIO. 

Wanted—High-grade machinists for engine 
work. 3S. M. Jones Company, Toledo, Ohio. 

Wanted—By the Bickford Drill and Tool 
Company, Cincinnati, O., experienced  tool- 
makers, vise and scraper hands. 

Our growing business constantly requires 
additional machinists. We build lathes, plan- 
ers, shapers, drilling machines; good oppor- 
tunity for machinists. The American Tool 
Works Co., Cincinnati. 

Chief mechanical draftsman, technical grad 
uate, experienced transmission machinery ; 
good permanent prospects with growing con 
cern in Ohio; state definite qualifications and 
salary expected. Box 802, AMER. MACH. 

PENNSYLVANIA. 

Wanted—tFirst-class machinists and_ tool- 
makers; good wages to right parties; no labor 
troubles. Box 857, AMERICAN MACHINIST. 


Wanted — Thoroughly experienced erecting 
machinists, accustomed to steam engine or 
compressor work. The Blaisdell Machinery 


Co., Bradford, Pa. 

Wanted—Resident salesman for New York, 
Boston, Chicago, Philadelphia, Cleveland, Cin 
cinnati and St. Louis, on commission basis, to 
represent a manufacturing company whose 
product is special articles in brass and steel, 
special light machinery, sheet and cast goods 
Apply to The General Metals Mfg. Co., Scran 
ton, Pa. 

Wanted—A working foreman tinsmith, one 
who has had experience in the automobile line, 
who could make hoods, dashes, radiators and 
other necessities to the automobile in the tin 
smith line; one who has held a similar posi- 
tion preferred; must be a hustler and able to 
earn the highest wages; in answering, state 
where now employed, giving references, age and 
experience. Box 892, AMERICAN MACHINIST. 

Wanted By automobile company manu 
facturing high-class cars, a foreman to take 
charge of chassis and transmission assem 
bling departments: must have good executive 
ability, quick at devising rapid and accurate 





methods of producing results; one now hold- 
ing such a position preferred, and who can 
produce the best of references from former 


employer ; state age, where now employed, and 
in what capacity, also salary expected. Ali 
applications will be treated strictly confiden 
tial. Address Box 826, AMERICAN MACH. 
The Monotype Company maintains a free 
school for training young machinists to oper- 
ate its type casting and composing ma- 
chines. The demand for monotype operators 
is so great that it receives more applications 
for places in its school than can be filled. In 
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printing-office experience, or type-foundry ex 

perience. Full particulars will be furnished 

to inquirers who furnish full particulars 

about themselves. Lanston Monotype Machine 

Co., 1231 Callowhill St., Philadelphia, Pa 
RHODE ISLAND. 

Toolmakers wanted — First-class workmen 
on jig and fixture work for light high-grade 
machinery. Permanent employment to com- 
petent workmen. Apply to the Taft-Peirce 
Mfg. Co., Woonsocket, R. I. 

VIRGINIA. 

Wanted, at once, diesinkers ; steady work at 
50 cents per hour; also several good trimme: 
makers. Address P. O. Box 686, Richmond, Va 

WEST VIRGINIA. 
—Foreman for machine shop em 
15 men on general work: must 


Wanted 
ploying about 


be energetic and familiar with modern shop 
practice; state age, experience and salary 
expected. Location on the Ohio river, about 
50 miles south of Pittsburg. Address Box 
872, AMERICAN MACHINIST. 
WISCONSIN. 
As the result of doubling its new West 
Allis plant, Allis-Chalmers Co., of Milwaukee 
needs more patternmakers, machinists and 


moulders. 

Machinist to construct special iron-working 
tools; good wages and steady work to the 
right man. Address Thomas B. Jeffery & Com 
pany, Kenosha, Wis. (Rambler automobiles) 
Kenosha is 52 miles north of Chicago. 

Wanted—A few first-class machinists, tool 
makers and patternmakers; shop one of the 
best in the country and equipped throughout 
with the highest grade of tools; city one of 
the best in the country; educational facilities 
of the best; pure water, etc.; only steady, re 
liable men looking for permanent positions 
need apply. Address Box 848, AMER. MACH 

Large concern building excavating and rai! 
correspond wit} 


way machinery wants to 
first-class mechanical draftsmen with view t 
tilling future vacancies as they occur: wants 


men now employed; give full experience and 
reason for changing; shop experience great 
advantage: all letters acknowledged and held 
confidential. sox 919, AMERICAN MACHINIST 

The Fairbanks-Morse Manufacturing Com 
pany, at Beloit, Wis., are constantly increas 
ing their works and can use a large numbe! 
of first-class mechanics, such as machinists. 
molders, patternmakers and erecting engin 
eers, to work on gas and gasolene engines. 
steam pumps and hydraulic machinery Ad 
dress Fairbanks-Morse Mfg. Company. Beloit 
Wisconsin. 

Foreman—Mechaniec for steady employment 
to act as foreman of an automobile repair 
department at our factory; ability to rapidly 
comprehend and to conscientiously carry out 


instructions more desirable than special 
knowledge of automobiles; wages depending 


on ability, but we would prefer one that is 
worth $30 weekly to one of less earning ¢: 


pacity. Box 825, AMERICAN MACHINIST 
WEST OF MISSISSIPPI 
Wanted—Two blacksmiths and four ma 


chine hands on general machine work; steady 
employment; wages $4 per day of 8 hours 


























Partner wanted to take active and financial making selections these qualifications carry open shop; applicants must state experience 
interest; have an agency in London for Amer most weight: Character, common sense, ex- fully, as _ only first-class mechanics will be 
ican tools, established four years; also sole’ perience with automatic machinery (or) considered. Box 830, AMERICAN MACHINIST 

+ . 
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Concrete Construction at the Rambler Automobile Works. = »"ses._ 1" these Rambler factory addi- 


tions, cement construction has been em- 
ployed almost exclusively, some of the 
BY JOHN ERWOOD, M. E.* buildings using it even for the suspended 
floors, and it 1S also used as well tor 


Although the use of concrete in build- ling bicycle factory of brick with parallel the large fire-service water reservoir, 


chimney stacks, core ovens and machine 


} ] 


ing construction is well known in the lantern roof, 642x101 feet, with some at- 
and pier foundations, all having their c 


United States, where some fine examples tached buildings, giving at the outset 


‘ . ' me sa iad : : ree ee eT ee ae 
are to be found in railway, office buildings about 90,000 square feet of floor surface. Struction materials passed througn = the 


ie : — J - of : etic 

and residence construction; very little use Thomas B lefferv began the . mixing machine in the form of plastic 
has been made of this highly suitable ma- tensive manufacture of automobiles in C&™emt to finally take shape in molds 
; ; . a mnonent monolithic details 
terial in machine-shop walls, although it 1900, and it was soon seen that a and becom« mponent monolithic detail 


. ° ° f this laro irae struct » aceamblace 
is true that there are a few scattered fac- comprehensive plan must be worked out f this large factory as 
tories with concrete walls to be seen by which continued additions to the fac The surface of Ker 

le 


tle above the Lake Michi 








throughout the country tory floor surface could be made in such 
concrete show 1 t vl il 
of 257,0 + or— » msiderable amount of f 
— a ’ 
p Mt ———— — eae pe work placed below 
| Iskylight 3 hhl 
4 ruvD!¢ 5 ri V« l l 


Cols, All 6'dia. Steam Pipe where mcrete was read 

















| + . . + . . . . . . . p] ] nA 1, ral + 
Skylight place i 1 S imira yen i! 
. ‘ . . . 1 ' } , ) } t} , et ie! 
| { ‘ a fruss Truss Truss Truss Truss Truss russ rruss Truss Truss | ia 5 = , wilh ¢ e piers 
i nd found lew trencl 

, | Dotted Lines show Roof Purlins i uNnGa ( 5 . 
he | - t y ] 
is || > e . ‘ . . . . . . ) "a S : 
5 ‘I Conducto : , . 

at ySkylight | ie Rambler factory demanded first of 

‘. f Floor Line & Trusses to be same level as in Existing Building No, 5 7 

a i e ( TS eli w 

| T I rdde 257 Ieet i Lhe lat € 
1 Gal 1, Cond . . 
j } ° . . . . . oe . ° the , " . ri 
Skylignt Cols. All6‘Steam Piy 
' ; 
' i la g re I I 
4 f 
| 1K iW l¢ 
“ ‘ , 4 his Line of ¢ nPl hina 2 I I idopted, 
Fusseey Tompormcy Pasthies wh W lrawings, being 
| to be taken out Existin ) ) 
| 2 eS ee PRG is ee es ener —— co experiments 
Le mnt 
FI I. PLAN OF UNIT ADDITION : 
Wl 
= nai idan. : a he Rambler 
[The Rambler automobile shops, Keno {1 Manner as ivoid change in existing 
. F — ‘ ‘ ‘ la \ eel th tort oT 
sha, Wisconsin, furnish an excellent structures, and obtain continuity of de ; . na . 
. . . : tna sHlOW 1 Db ling 4 5 1OW 1 
example of the use of concrete sign, general convenience, including per : , a Arn 
‘ “ape an : : lal a lL hese buildings vy 
walls in a carefully worked-out system fect lighting and heating, and such a slow ; ae ‘s 
s ; , : a group of thi f the dimen s ¢ 
of saw-tooth roofed, extensible, light ma urning construction as to make a large - 
, ] ] tL.» hh? : 257 I I ; ne 
chine-shop buildings fire loss improbable. This fire prevention 
° - terior 1 trict 1 » russ its %2 t 
In point of low cost, rapid erection, is one of the very important requirements ; :, ' , 
: ; ¥ : feet 4 11 le sprink 
ready procurability of material, avoidance of automobile-factory construction, be eae 
of fire risk and labor troubles, durability cause of the presence of gasolene wear Sa ; 
tne Sal \\ t p I nd truss chords 
Cond 1 1 ) i work, 1 
a. , } ] ] ' 
Sy eo bad a nee ( { qd ‘ aep irt t 
tinuous Inclined Skylicht . : : ate 
| eee aa ! ee butio1 t dey rtments wi ch must ilw vs 
‘ Vent [ , tollow 1 erable floor-area addition to 
+ Vent Truss , : | 
Tru : , ; ‘ : 
I 
( Roofing on Woot Strippe J t = 15 - ; 
= — - T — a - - - rt | { ’ +] p ¢ 
! . Ty Y Cond , 14 , ‘ ; ‘ ‘ 
- tron Vall . . , cee 
—— ¢ r ‘ 7 c 1 
Cont Inclined Sky ft 
= _ 1 g em] \ 
= = — r 1 veather 
Pigs = (Cloned ag ane 
' h | p f 
, Stripped Joint, Galv, Iron Roofing roof hinged +} hott n and pening 
= = om a a } | ‘ 4 | 
FIG. 2. ROOF PLAN. sie operated by 
id t] ype ve t1 tors 
and entire suitableness for the purpose, The plans made for the first additions permit the north lights to be stationary 
concrete compares favorably with all of were found, when carried out, to produce Th lley } strainer-top spouts, 
the other factory-wall materials in more highly satisfactory buildings, but were spaced 43 feet centers, from which in 
common use improved in some details, and successive’ dividual rain and snow water-spouts ! 

T , | | ti! ae ‘ ’ 

The Rambler shops stand on a 33-acre yearly additions have been made until down inside the building to a common 
tract of perfectly level ground in Keno- now the Rambler factory has an aggregate main pipe under the floor leading to tl 
sha. Tht original building was the Ster area of over 300,000 square feet of roofed reservoir, and thus furnish a considerable 

*Of Chicago floor surface. exclusive of sheds and out \ lun »f desir ) water to the tw steam 





ook a ER 
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plants. By taking the conductors down cal, and had the added advantage of de- abroad for a costly substitute no better 
















inside the building all trouble and an livering the gravel wherever the gas-en- adapted to his purpose 
noyance from freezing are avoided gine driven mixer happened to be located, A great point in favor of using locally 
It is common belief that good concrete instead of having to unload costly crushed obtainable material is found in the ample 
can be had only by mixing certain pro stone from freight cars on wagons and supply, always at hand, so that when the 
portions of crushed stone carefully draw it to the mixer. The architect other conditions are favorable a large ex 
screened to size with a definite amount of 
Galv. Iron Kidge 
cement, but this is not indispensable t 
’ , =< Ventilators bere. See Roof Plar 
wholly satisfactory construction. There Sw 
"zs 12° I. block ” ” 
often an abundant supply of  suitabl ous Skylight yor. > = 2 e's 4"x 15," Iron Spiked 
‘ », 24 Galv, Iron Bars & = 120% =a at ~ Wood Stripe at Seams +s #40" 
gravel close at hand, which may be had \y Ribbed Gl.» SP Raftere stirruped Tris, Truss? 
f : nt One Longitudinal Vie 
more cheaply than crushed stone, and 11 s” i oe a nti 


many instances the material excavated for ox 8*Plate 


4 we ot 4212” x< ~—< 2"Weod Sheathin Acs 11! D.S. int 
- ‘ al ° e"s 8” <> ,/ Main D.S 
; r Gutter a 
the foundation will make perfectly good ana" "i : Pao SS Ridge of Valieys 


ve a u 
. “rete 
concrete s 6"Thick Wood Shoe 4 sina ae be ~~ 7 
‘ond 3 1 a n between Strips 3 wea Fach Side-S pik 
7 ” 


For the Rambler buildings, lake-shore 











sart— 4 #"s 10 

gravel was hauled to the plant in wagons, LI " . 9d. Ness WC. PI Joa a 

and used under the name of “Lake rip gp Aa, z Pipe ¢ 

rap.” This material varied greatly 1 | 

form, being very coarse in rough weather Pilaster oO ' iia atlanta 
when the waves ran high, and fine in fat: r : ices tine 

weather when the beach was little dis T "8 cance minis ‘ea coer 
turbed. This varied size of material of > fae 3 ate ia ala 
course demanded varying quantities of c Y y Leg) 

ment mixed with it, but gave no troubl v Le 


- 2 200F TRUSS, SIDE WALL AN JMN CONSTRUCTION 
at all, as it was found easv to instruct : ROO! ; AND COLUM - RUC 


tent of wall can be placed in a single day 
The common 10 hours work on the walls 
Sheathing of these Rambler factory additions was t 
carry 400 feet of wall 21 inches high; 
Copper Clips every =.0 Puty> yg : or to lay 45 wagon loads of 1% cubic 
ga | Soreeres J ‘a , yards each in floors or pier and trench 
Putty 7° fy Galy. Iron Cay a or work, 


ah aa / ‘ sealer, Fig. 3 gives the truss and wall con 
struction, and a detail of the valley spout 
ing from the roofs. In setting the piers, 
square taper boxes of wood were made, 
holes were dug in the ground, the boxes 


set, and the box tops levelled bs the tran 





sit. The cement gang followed and filled 








f Jf Putty. 6 the boxes, the cement hardening ove: 


yt J night enough to permit slipping the boxes 


off in the morning, ready to use over 





Cross Section Main 
or Vertical Bars 


again Nearly 270 piers were set this 
way, using the original 8 boxes to the 


end. These pier molds were made of com- 





y 
/ mon plank planed on the inside only, 
which was coated with oil to insure easy 

removal of the mold 
To erect the trusses, one gang of men 
f erected the posts on the piers and secured 
them in vertical position, and placed the 
No 5 bolsters on the tops of the pillars, ready 
; to take the completed trusses, which were 
iA placed, complete, by another gang of men 


using a cedar post for hoisting. The 
trusses were made of either Southern or 
a Continuous Cutter . 
% Norway pine, to the drawing as shown 


~ As will be seen, the trusses are carried 


Se, y 


« Clips tor Support of Gutter 














on pipe posts. This post was designed by 
me and is known as the Erwood post. It 


Conductors connected with is a piece of common iron steam pipe, set 
Main Down: Spouts 





/ upon a boss in a sole plate. The truss 
Bottom Bat and lateral girders are set upon the bol 
ster upon three sides and the post 1s finally 
filled with liquid concrete purposely mixed 


a fine until it overflows through the 


FIG. 4. SKYLIGHT DETAILS 


Core 
hole at the remaining open side and to fa 
ordinary laborers so that more or less ce should certainly select the cheapest good  cilitate packing it is rammed witha lath 
ment was always added correctly. The use materials available, and if his foundation This makes a — of fire-resisting construc- 
of this lake-shore gravel, at no cost save excavation supplies a suitable material for tion, small in diameter and of great car- 
loading and hauling was highly economi the walls of his building it is folly to go rying capacity Through the machining 





room and hammer shop, these posts carry 
ot only the thrust of the main engine 
but the 
yaded with lines of shafting hundreds of 


transmission truss chords ars 


feet long, and innumerable counter-shafts 
with belts to the machines below, as well 
as the heating coils, sprinkler mains, wate 
lines, electric system, air and gas pipes 
without number, without a single sign of 
The the for 


the posts is sufficiently clear except that 


weakness. detail of corbel 


it should be said that dowels are passed 


up into the truss cords and also lag screws 
the 


from 


t 


» bond whole mass, up into the 


trusses 
[he 
matched 2x6x12 hemlock, carried on 
the 


paper 


the under side 


roof boards are of dressed and 


4x12 purlins; outer surface is cov 


ered with tar with a lap and 


wer this is laid a galvanized-iron roof ot 
Phe 


Strips 


standing-joint construction joints 


ire spaced on 2-inch wood witl 


overhanging seams permitting of amp! 


xpansion, as shown. The glass used ts 


the common ribbed variety, % inch thick 
1 18x40-inch panes three deep in meta 
the 
rain spouts. <A full detat 


sash drained from under side, 
shown, into the 
ft the 
and 
self explanatory 
the 


to be swabbed off without 


sash bars and method of puttying 


shown in Fig, 4 an 
This 


inside 


guttering 1s 
system of drain 


face of the glass 


age permits 


eXCessive dr 1] 
the 


The window work 


the 


floor below 


he side walls is of same glass, th 


two lower and larger lights being tixe 
nd the two upper or smaller ones being 


ung from the bottom and operated wit! 


immon transom lifts [he frames 


in th 1 


f common dressed plank, set 
crete forms and held in the concrete, mak 
ing a tight wind joint between frame an: 
vall \ll of the for 


windows were painted before 


frames doors and 
setting 
shrinkag« 


lhe roofing iron was also painted on tl 


prevent swelling and ultimate 


under side with non-corrosive pain 


ind all valley seams were 
soldered 

In the machine shops the iron posts cat 
the addition of a1 


Most 


held to the compound iron post on a 


ry the shafting with 


boxes are 


intermediate hanger 


] 
sad 


Phe 


countet 


dle fixed by means of post straps 
intermediate hanger and _ all 


shafts are suspended from the truss cords 
by means of 3x12 purlins held in stirrups 


from truss to truss 


1 


While the general span of all the trusses 


is shown at 32 feet, two buildings have 
saw-tooth spans of 4o-feet centers carry- 
skylights 


In the construction of these roofs nearly 


ing four panes of glass deep 


100,000 feet of glass was used, equivalent 


to almost 2% acres, while the saw-tootl 


if placed end to end would mak: 
track shed 11% 


figures 


spans 


double train miles lone 


D hese will give some idea of the 


growth of the automobile industry in this 
country, practically in its infancy and sug 


of its limitless scope 


gestive 
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The Design of an All Gear ley (he error in the highest and lowest 
Headstock. speeds is not thought to be very serious 
_— It gives a higher speed for polishing and 
BY H I MILLAR wel speed to spec al work than would or 
dinarily be obtained without destroying 
At page S8o8, Vol. 28, Part 2, different the small rise between the general bulk of 
types ot change-gear motions were de the speeds. The diagram of Fig. 1 shows 
scribed, including one, Fig. 7, which is the peripheral speeds of different diame 
thought to have several distinct advair ters tor each spind spe 
tages The motion, it may be remem The power the headsto ; to be capable 
bered, consists primarily of three sets of f transmitting to the driven plate is of 
three wheels mounted on parallel shafts, « se dependent uy t t to be taken 
the two outer sets movable along shafts by the lathe and the material it is to be 
to permit any wheel in the set to mesl taken trom. As it wi \ the dimen 
with its mate on the central shaft rh sions, if not the design of the headstock, 
driven shaft has therefore nine speeds t must be decided at th Dr. Nich 
It is here intended to show the motion 1 Ison divides lathes three general 
further stage of development, the a asst carbon lathes, which are the ordi 
companying drawings explaining the ¢ nary old-style lathe gh-speed lathes, 
cowoncmas| VV | VV\N 1 /\ VV 
wero VV TE SV VVVN VV ESV VVNY 
i 
Single Speed | 296 | 202) 165 1320 1M 9 | 72.8) 61 5 
Spindle Speeds ' 
Double Gear 1%.5 6 27.5 22 l 12,13 10,2 6.6 | 
eerie Ratio | 245 | 198 | 165 | 135 110 | 91 73,5 60,25 4.4 10,6 5 27.2) 22.2 18 (14.8 1218 1 8 
Qiz | 4 _ | es} an ]a 1 1 mi 2% 8 
vi ru ulley I l 
] 
SS s F 
t/—iG 
& \ 
. ‘ 
mt 
a \" - 
= 
x r 
z " 7 F yal> s\n 
z rm v" 
‘ A wi 
: * a | 
“A ” ” - 1 
> \ 
& a | 
F a 
™ ] 
U 
1 i 6 10 12 li I Inches 
Diameter of Work 
FIG. I. PERCENTAGE OF ERROR AND PERIPHI SPEEDS 01 iE 
struction suitable for a headstock of 8-incl ind composite lathes lo the latter class, 
centers (16-inch swing) or thereabouts. however, belong most of 1 hes adver 
The reversing motion has not been show1 t | and sold as high-spee 
is it does not affect the subject of \ccording to Dr. Nicholson an ordinary 
article carbon lathe of 8-inch centers should be 
\s explained in the previous articl ipable of delivering about one and a half 
is not possible to arrange the speeds re horse-power to the t ymposite lathe 
sulting from this motion in strict geometri horse-power and a high-speed lathe to 
progression, but the gears can be so pro horse-powet I] greatly in excess of 
portioned as to bring the speeds quite the strengt f the major \f high-speed 
within the limit for practical worl It athe f this ( It w decided to de 
Fig. I is given the spindle speeds for this sign this headstock for ymposite lathe, 
headstock and their percentage error. It and working at the maximum capacity tt 
will be seen that half the speeds are within should capable of taking ut ™ inch 
2 per cent., and, with the exception of thi deep by io 1 traver in mild steel 
two extremes, all lie within that error it 40 feet per minut 
which in a cone pulley drive results from [he driving pulley P is -d loosely 
the varying slip of the belt when running n shaft IV’, Fig. 2, and is clutched to it 
wer the different diameters of a cone pu by friction plat vhicl moved by 
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FIG. 2. SECTIONS OF HEADSTOCK 
handle lever UU’ and the small lever 7 be rounded in a similar manner t 


As the lever 7 approaches parallelism cha 


with the shaft, the leverage obtained is tl 
tremendous. In consideration of the fact s: 


that the driving pulley is not large in di- fi 


he 


ameter the width of the belt was caleu ends ot 


lated for an effective tension of 45 pounds and by the dou’ 


per inch width. For a headstock of this =f 


type the average effective belt tension re- action 


quired would not be more than half this. 1 
So 45 pounds per inch width should not t 


‘ 


be unduly high for 


As will plainly be seen from Fig. 2, 1 
gears 1 B/C on the driving shaft and D pr 
E F on the spindle sleeve are actuated by = m 
handle levers M and N, M being keyed on 
a hollow shaft through which the shaft m 
for A passes In order that the gears la 
may be snapped quickly into mesh it is de- st 
sirable that the ends of the teeth should 


s 


iat the handles JJ and N_ should have 


ge gears for automobiles and alse 
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need not be quite so large as those on the 
spindle sleeve, but the difference is slight 
and as nothing would be gained by mak- 
ing them less, the widths have been de 








the 





|| “Zl 


me positive stop when the wheels are in 

ill mesh. These are provided by th 

the bracket A for the outer gears 

a le-ended catches / and A 

rr the center wheels. Fig. 4 shows th 
of these catches better than any Y 


iumber of words would do it No 


‘rmediate positions have been provi 


the levers. It is intended to char 


ap dly from on spe ed to another, thereby 


“eventing the driven wheels losing mu 


omentum 


All the nine wheels in this set are 
ild steel, case-hardened, and in cak 
ting their proportions tl safe fil 


ress was assumed at 25,000 p uunds. ‘I 


idths of the wheels on the driving sh 
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ich termined by the corresponding wheels on 
the spindle sleeve. 

of It will be noticed that all the handles 

1 have been brought close together The 

er headstock can be stopped or started and 


he all speed changes made from a convent 
if ent position in front 
a { 
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Another matter of some moment is the 
small number of gears in mesh at any 
time. Including the back gears eight is 
the maximum, only seven; 
when running single gear four of these 
revolve idly. All of them are under load 
when working through the back gear. The 
advantage in keeping the number of gears 
running under load small is generally rec- 


sometimes 


ognized, but in many change-speed mo- 

tions there are a number of idle gears run- 

ning in mesh. These, besides absorbing 

power, are a fruitful source of noise, as a 

pair of gears make a great deal more noise 

when running idly than when under load. 
Manchester, England. 





Strength of Steel at Low 
Temperatures. 


Testing steel at extremely low temper- 
atures 
at the 
setts. 


was done during the past year 


Watertown arsenal in Massachu- 
After the had 


placed in a tensile-testing machine they 


specimens been 
and 

metal 
the 
re corded on 


were cooled in a bath of liquid air, 
the 


extensometer, 


the resulting contraction of 
in- 
the 
The 
steels tested varied in quality from 0.16 to 
the 
contraction in the different specimens was 
the the 
0.00177 to 


measured by an 


crease of stress being 


weighing bar of the testing machine 


1.09 per cent. carbon, but amount of 


substantially same, range being 


from 0.00191 inch per linear 


inch of the specimen. An initial stress of 
4000 pounds per square inch on one of the 
bars was increased to 26,800 pounds per 
the 


specimen due to the cooling by the liquid 


square inch by contraction of th 
air bath; the elastic limit of this steel was 
with 

per cent. at the low 
of the liquid air. A similar 


specimen tested at a room temperature of 


$0,000 pounds per square inch 


elongation of 10.7 
temperature 


76 degrees F. showed an elastic limit 


ot 52,800 pounds per square inch, an 


elongation of 29.3 per cent., the effect of 


the very low temperature being to 

rease the elastic limit of the steel 51 per 
cent., while the ultimate strength of the 
steel was raised to 97,600 pounds per 
square inch, or 35 per cent. above the 


strength at 
The 


re similar to 


ultimate ordinary tempera 


tures results of these experiments 


ob- 


numerous other experimenters 


those that have been 
tained by 
who have investigated the properties of 
under the same conditions, in that it is 


that a 


steel 
great increase 


tensile strength of 


shown 
in the 
temperatures, 


is produced 
steel at low 
with a corresponding de 
crease 


in ductility—Engineering Record 


The Utah Copper Company has re- 


cently placed with the Risdon Iron 
Works, of San Francisco, an order for 
nearly twelve hundred concentrators, 


which is believed to be the largest order 
Incidentally the transaction 
there is 


ever placed 
that 
the earthquake-stricken city 


shows something doing in 
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On the Raising of Water by 
Compressed Air, at’Preesall, 
Lancashire.* 


BY JAMES KELLY. 


The experiments described in the fol- 
the 
Company, 


lowing paper were carried out at 
the United Alkali 
Limited, at Preesall, where large quanti- 


works of 


ties of water for steam-raising and other 
with the 
are 


purposes, in connection manu- 
raised 
from wells by means of compressed air. 
The 
000 gallons per 24 hours. 
Description of the Installation 


~ 
N | f 


aeu 
=) 


facture of heavy chemicals, 


present requirements amount to 


200, 


at Pree 


Air Tubex 
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FIG. I. FIG. 2 
WELLS NOS. 17, 38 AND 390 ELL NO. 40 
sall—The water-bearing strata are the 
New Red Sandstone beds, which in this 
district are found at a depth of 8o feet to 
100 feet from the surface, the over-lying 
strata being red marl, sand and gravel, 
clay, and loamy soil, in ascending order 
In the early days of the company’s opera- 


tions in this district, sufficient water to 
meet its requirements was obtained by 
sinking wells into the gravel, but as the 
business developed and more water was 
required, two wells were sunk into the 
red sandstone, and were fitted with lifting 


buckets and the necessary engines, etc 


he cost of maintenance of this plant was 
very high, due, doubtless, to some extent, 


to the pumps being forced in order to cope 


*Abstracted from a paper read before the 


Institution of Civil Engineers. 


203 
with the increasing demand for water, but 
the cutting up 
and 


chiefly to sand in water 
the buckets, 


Having regard to this, and other peculiar 


valves working-barrels 
circumstances of the case, namely, the ne 


cessity of raising water over a considet 
able area, owing to the low yield from any 
one well, and the desirability of having 
some system free from any great liability 
to stoppage or breakdown, it was decided 
compressed-air method fot 
sunk. This well, No. 17, is 


450 feet in depth and 12 inches in diameter 


to adopt the 
the next well 


at the bottom, and is fitted, as shown in 
Fig. 2, with a lining-tube going down to 
the rock-head, and an air-tube 6 inches in 


diameter, with a delivery-tube 4 inches 
1 


iameter inside it, the effective cross-se¢ 


tional area of the air-tube being thus th 


area of the annulus formed between it and 


} 


the delivery-tube For working this we 
1 sma Ingersoll-Sergeant air-compr: 
sor, brought from one of the company 
ther works, was modified to suit the « 
litions of work at Preesall Che machine 
is compounded for air, but not for steam 
the air-cylinders are water j icketed, but 
there is no inter-cooling, and the vol 
metric efficiency is consequently not very 
high 

The re t f ne preliminary wor! 
ng zz system were considered 
promising that the installation of a larg 
slant capal »f fulfilling all the requi 
rents of the works was decided up 
There are now four wells equipped f 


water by compressed air; these at 


umbered 17, 38, 39 and 4o. Particula: 
f the dimensions of the wells, and th 
listances from the compressor, are giv 
n the table [he air-pipes have been « 
ned to reduc loss by leakage or ft 
tion as mucl possibl und the w 
wing from tl vells descends by gt 
ty to a smal rick reservoir. Th 
ngement I t] pipes in wells Nos > 
nd 39 to that in No. 17, Fig 
nut \ N 40 the delivery- and 
pipes are arranged on a different plan 
this case the air-pipe passes down tl 
well outside the delivery-pipe and 1s « 
nected to it at the bottom, as shown 
Fig. 2. A new air-compressing plan 
installed, consisting of an Ingersoll-S 
geant cross-compound iir-compres 
having both the a id the ste 1 
ders comp lec [he speed 1s g 
ed by a gover1 n the usual manner, and 
’ by the pre f the air as it é 
th g] pre 1! r-cvlinder Phe 
r S ( \ ¢ ] keted ul 
from the low-pressure air-cylinder is d 
livered to an inter-cooler, from which 
pass¢ { the high pressure air-cylit 
The air suction-valves are carried on t] 
piston, the air passing into the pist 


through a hollow tail-rod working throug! 


a stuffing-box and gland on the end of th: 


cylinder, and the delivery-valves are « 


trolled by suitable spiral-springs 


> 


steam-cylinders are 20 inches and 32 
*h in the 


ches in diameter, and air-cylinder 
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28.25 inches and 16.75 inches in diameter, 
the stroke being 24 inches. The percen- 
tage of clearance in the air-cylinders is 


very small. The air is compressed to 35 


pounds per square inch inthe low-pressure 
cylinder and in the high-pressure cylinder 
to a pressure ranging between 80 and 120- 
pounds per square inch, according to the 
depth of submersion of the delivery-pipes 
in the well or wells under operation. The 
machine is rated very much higher than 
the present requirements, so that, should 
a greater quantity of water be required at 
some future time, more wells can be sunk 
The 


small compressor first installed is kept as 


and operated from the same station. 


a spare machine, and could be utilized in 


the event of the larger machine breaking 


down, but such a contingency has not oc 


I 


curred during 2% years’ working. 


The small brickwork reservoir already 


referred to, in which the water raised 


from the wells is collected, is divided into 


two equal compartments by a wall which 


's lower in the middle than at the sides. 


lig. 3. The water flows into one com- 


partment of the reservoir, where the sand 


1 it 18 allowed to settle . & then flows over 


the weir formed in the center of the mid 
wall, into the other compartment, which 
contains the suction-pipes of the force 
pumps employed for raising the water t 
the works-reservoir, more than a mile 
iway. From this reservoir the water 1s 


distributed to the different works at which 
notable 


it is required. A feature of the 


distribution is the carrying of the larger 
portion of the water across the estuary of 
the total 


the 


river Wyre, a distance between 


the reservoir and works of about 3 


mile \t the point of crossing, the rivet 
Wyre is nearly 2 miles in width at high 
water; at low-water the width is much 
less, and the difficulty of carrying the 


Water-pipes across the estuary arises from 
the fact that a portion of the channel con 
sists of shifting sand. The difficulty has 


heen met by laying the water-pipes on 


hoth banks as far as the ground is firm, 
and securely fixing the ends to piles, these 
ends being then connected by means of a 
constructed armored 


strong = specially 


hose. This arrangement has proved very 
the 


heen found more satisfactory than flexible 


successful, and armored hose has 


copper tubing, which was first tried. 
Experiments at Preesall—In 
the 


making 


the raised 


experiments, water was 
measured in the small brickwork reser- 
voir, Fig. 3. The compartment contain 
ing the suction-pipes of the force-pumps 
having been pumped nearly empty, the 
force-pumps were stopped. The reser- 
voir was then allowed to fill up to a given 
level with water from the air-lift. the 


time occupied in the operation being not- 
ed. Meanwhile the level of the water in 
the well had been determined, in order to 
ascertain the “lift,” or hight of delivery 
In the 


engine-room, indicator-diagrams 


from the steam- and 


the 


were taken air-cylin 


ders, the speed of compressor was 
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stroke-counter, 
off from 


necessary 


registered by means of a 


and the air-pressure was read 
the the 
for calculating the results were obtained. 


Each set of results tabulated is the mean 


Thus all data 


gage. 


of two, and in some cases three, sets of 
concordant observations 


The 
made in January, 1903, on well No. 17. At 


first series of experiments was 


that time the delivery-pipe of this well was 


carried 40 feet above the surface of the 
ground, the original intention having been 
to run the water by gravitation to the 
works-reservoir directly, instead of em- 


intermediate 
present. The total length of the delivery- 
pipe 433 With the compressor 


working at speeds ranging between 17 rev- 


ploying force-pumps as_ at 


was feet. 


olutions per minute and 29.6 revolutions 


per minute, the number of gallons of water 
practically the 
that, as th 


increased the volume 


raised per minute was 


same at all rates of working: 


rate of working was 
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FIG. 3. PLAN OF MEASURING TANK 


of air used per cubic foot of water raised 
increased very rapidly, and the efficiency 
fell off at 
This set of experiments indicated the fu- 


a proportionately rapid rate 
tility of forcing the output of a well, and 
also that the had started at 
too high a rate of working, that in- 
obtained at 


series been 
and 
might be 


creased efficiency 


lower rates of working. In order to ob- 
tain, if possible, a higher efficiency, the 4o- 
fi wot 


above the surface of the ground was re- 


length of delivery-pipe projecting 
moved and a 60-foot length was taken out 
of the well, reducing the length of the de- 


This 
to “dip” (1... 


livery-tube to 323.5 feet made the 
ratio of hight of delivery 
depth of submersion) approximately equal 
to that 


namely 


recommended by Professor Josse, 
131.5 


ments was then made, the small compres- 


\nother series of experi- 
sor being used for the first two sets of ex- 


periments in order to obtain a lower rate 
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of working, and the large compressor for 
the remaining four sets. The highest ef- 
ficiency* obtained in this series of experi- 
ments was 24 per cent., which, although 
still low, was a decided improvement on 
the results obtained in the first series. 

It will be observed, however, that the 
highest efficiency was obtained at the low 
est rate of working, and that the volume 
of free air used per cubic foot of water 
raised was still very much higher than the 
volume (3 to 5 cubic feet) stated by Mr. 
Rix to be necessary for wells of this depth 
of submersion and lift 

The next 
made in April, 1903, on well No. 38. This 
well is 350 feet in depth and of the same 
diameter as No. 17. It 
larger pipes fitted into it, the delivery-pipe 


series of experiments was 


has, however, 


being 5 inches and the air-pipe 7 inches in 


diameter. The air-pipe has thus an effec 
tive area of 18.75 square inches In the 
first four experiments the delivery-pipe 
was 309.5 feet in length, and on working 
out the results it was found that the ratio 
of dip to hight of delivery was approx! 
mately 1:1. This was altered by adding 
a 30-foot length to the delivery-pipe, after 
which two more experiments were made 

If these experiments be compared, it 1: 
that the lengthening ot 
a marked effect 


efficiency in experi 


at once apparent 
the delivery-pipe has had 


on the efficiency, the 


ment No. 1 being 29.3 per cent. and in ex 
periment No, 5, 34.3 per cent., the sam 
proportionate difference being observed 
hetween experiments Nos. 2 and 6, indi 


cating the importance of the ratio of dip 
being kept 
feature ot 


-|] 
nears 


this 


to hight of delivery 


equal to 1.5 :1 The best 
series of experiments was the increase it 
the efficiency to 34.3 per cent 
If the results obtained from wells Nos 


17 and 38 be compared, it is seen that th 


area of the 
that 


increase in the cross-sectional 
pipes has had a greater effect than 
observed by Professor Joss« He found 
on increasing the area of the delivery-pipe 
by 20 per cent. that the efficiency only in 


Th 


area of the delivery-pipes in these two 


creased by 1.3 per cent. difference in 
wells is about 33 per cent., and the eff 


ciency has increased from 24.3 per cent 
to 34.3 per cent 

Well No. 39 was next put in operation 
This well is fitted with the same size of 
No. 17 
at comparative rates of working was car 
ried out on wells Nos. 388 and 39. The 
No 38 varied between 


14.3 and 32.4 revolutions of the compres 


pipes as A series of experiments 
rate 


of working well 


sor per minute, and the efficiency between 
38.6 per cent. and 23.4 per cent., the free 
air used per cubic foot of water raised 
varying between 3.8 and 7.16 cubic feet 
With No. 39 the rate of 


varied 13.5 


well working 


between and revolutions 


andthe 


30.5 


per minute, efficiency between 


*The efficiencies given in this paper, ex 
cept where otherwise stated represent the 
ratio of the work done in raising water to 
the work indicated in the air-cylinders of the 


compressor 
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30.4 per cent. and 14.9 per cent., while the made on wells Nos. 38 and 39 working to ries of experiments are represented graphi 


! ! S 
free air used varied between 5.77 and 11.83 gether [hese experiments were under cally in Fig. 5 \n examination of the 
cubic feet per cubic foot of water raised. taken in order to determine the best con curves shows the same fall in efficiency, 


There are two possible explanations of ditions of working for raising volumes of rise in volume of free air used, and slow 


the difference in efficiency of these wells, water up to 40,000 gallons per hour. Some rise of the quantity of water raised, with 






















































































namely: (1), the difference in cross-sec difficulty was experienced, at the begin- a tendency to decrease after the rate of 
tional area of the air- and delivery-pipes; ningofthe experiments, in regulating the working reaches certain point, as was 
and (2), the difference in length of the supply of air to each well, so that they observed in the case of the separate wells 
delivery-pipes In order to ascertain should yield a proportionate amount of \ series of experiment n working 
: ; | | 
whether the difference in length was the water, in accordance with the re- three wells together presented the same 
cause of the low efficiency, a series of ex- sults of the previous experiments ditt t was experiences vhet work 
: | | | 
periments was made on well No. 39, after [This could not be dot accurat ne tw wells together A a he 
reducing the length of the delivery-tube lv, as there was no means of meas proportionate flow frot eacl well the 
by 34 feet. If these are compared with uring the flow from each well separately same artil had to be adopte« I by 
those made on the long pipe it will be seen The best that could be done was to ap ject of tl xperiments Ww to find the 
that shortening the deliv: ry-pipe has had proximate to the correct amounts by ob efhiciet when raising ! 10,000 ga 
no beneficial effect on any of the factors serving the flow from the pipes into the  lons of water per hour \ speed of 20 to 
governing the efficiency, and the conelu brickwork reservoir lhe rate of working 2? revolutior per minute was found to 
sion seems justifiable that the larger area varied between 23.7 revolutions and 3908 vield this quantity f water, and two ex 
S 4 IY 
of the pipes in well No. 38 1s the principal revolutions of the compressor per minut Der nts were 1 | , t ¢] rat f 
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RESULTS OF THE EXPERIMENTS 
factor in determining its superiority ovet \t the lower rate of working an efhcien vor | rat f working are 
the others, and that for wells of this ot 36.8 per cent. was ittained, the quantity eal er t tt iverage would pet 
depth a pipe 5 inches in diameter is pre of water raised being 34.200 gallons pet ips give t { { lu t it ! 
ferable to one of less diametet hour: at the higher rate of working tl teresting t te in tl case th 
The diagrams in Fig. 4 have been plot efficiency had fallen to 26.7 per cent., th others. that the ghest efficiency was at 
ted from the data obtained from quantity of water raised being 40,300 ga t ed at the vel te of working 
wells Nos 28, 30 ind 40 and lons per hour; thus, by tmereasing thre Juring thr nt f Mav, 1904, well 
show — graphical] the efficiency the rate of working by 6&8 per cent., the quar ; 40 | tarted, a series of « 
volum« of free all used pe r cubic tity ot watel Ta sed 1 ly micre ised by i2 peril nt \ l a \\ tl it tor compa&nri 
foot of water raised, and the number per cent. Had this series of experiments vith ther As a 
of gallons of water raised per minute, been made for the purpose of finding tl t d. tl all differs fram the others i 
from each of the wells, at various rates highest efficiency, without regard to the the arrangement of the pipes, and in it 
of working. A comparison of the curves quantity of water raised, tl rat ( parat y greater distance from tl 
for the different wells shows the superi of working should hav heen lower compressor | rrangement of the d 
oritv of the results obtained from well No at the commencement whi doubt ry t] ‘ 
28 less the efficiency would have been trated rig. 2 [he air-pipe is 2 inches 
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of the delivery-pipe. The lower part of 
the delivery-pipe is 4 inches in diameter, 
but the upper portion, for 100 feet from 
the surface, is 6 inches in diameter. This 
enlarged pipe was put in with the object 
of reducing the velocity of the air and 
water as they approached the surface, in 
the hope of increasing the efficiency of 
working. In transmitting the air to this well 
a fall of 3 pounds per square inch in the 
pressure was observed, due to the greater 
Compari- 
son of these results with those from wells 
Nos. 38 and 39 show that they are some 
what better than those from well No. 39, 


distance from the compressor. 


hut very much worse than those from well 
No. 38. The results are plotted alongside 
those for wells Nos. 38 and 39 in Fig. 4, 
which show at a glance the relative value 
of the results in each case. The effect of 
the the of the 
pipes in this well appears to be beneficial, 


alteration in arrangement 
and it seems probable that had a larger de 


livery-pipe been used, the results would 
have been at least as high as those ob 
No. 38. 


series of 


tained from well 
The 
made in June, 1904; wells Nos. 38, 39 and 


next experiments was 
jo were worked together, and the air-sup 


ply was regulated as before, so that each 


well gave a proportionate flow. The ob 
ject of the experiments was to determine 
the efficiency of the system between a 
minimum and a maximum rate of work 
ing. The minimum rate at which the 
three wells could be kept running was 
found to be about 18 revolutions of. the 


Che 


rate at which it was considered safe to run 


compressor per minute maximum 


the compressor was 50 revolutions per 


minute. The highest efficiency obtained, 


{1.2 per cent., was again obtained at the 
owest rate of working, the free air used 
heing 3.01 cubic feet per cubic foot of 


water raised, the water raised being 38,160 
\t the highest 
had fallen to 


of air used had risen 


gallons per hour rate of 


working the efficiency 24.6 
per cent., the volume 
to 5.22 cubic feet per cubic foot of water 
raised, and the water delivered was 60,000 
gallons per hour. The results are plotted 
n Fig. 6, the most noteworthy feature of 
vhich is the rapid rise of the curve for 


the quantity of water, at the beginning of 


he series of experiments, and its very 
rradual rise toward the end of the se 
ries. Had it been found practicable to 


continue the experiments further, it ap 
pears probable that the curve would ulti 
mately have shown a tendency to descend, 
as in the case of the single wells when the 
higher rates of working were attained 
In order to ascertain whether the action 
f the compressed air in an air-lift is simi 
lar to that of a piston in a cylinder, or 
whether the air forms an emulsion with 
the water, a series of observations and ex- 
periments were made on well No. 38, us 
ing the small compressor so that a very 
low rate of working could be attained. The 
that the 
might act in either way, or by a 


results appeared to show air 


combina- 
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tion of both, depending upon the rate of 
working. With a very low rate of work- 
ing, air passed through the well without 
lifting the water high enough to overflow. 
As the rate of working was increased, 
water began to flow intermittently and in 


cycles. The water would begin to run 
slowly, the flow gradually increasing un- 
til the delivery-pipe was running full; 
then there would be a rush of air, caus- 
ing the water to rise in the form of a 
dense spray, after which the flow would 
gradually diminish, and finally stop. If 
the rate of working was kept constant the 
flow continued in periodic cycles. The se- 


ries of experiments was commenced at 82 
revolutions of the compressor per minute, 
and the rate of working was increased by 
20 revolutions per minute at a time, until 
a speed of 165 revolutions per minute was 
attained. In experiment No. 1 the cyclic 
period was 2 minutes 20 seconds, during 
114 minutes of which no water flowed from 
the well. During the remaining 50 
onds, the flow, commencing slowly, grad 


sec 


ually increased until the rush of water and 


air already referred to took place, after 
which the flow gradually declined until it 


No. 2 
minutes, water flow- 


ceased altogether. In experiment 
the cycle occupied 2 
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and water in fixing a limit of velocity in 
the pipes.* Where the highest results 
have been obtained the velocity of the air 
and water combined has been about 12 feet 
at the point of entering the 
delivery-pipe. As the air and water rise 
to the surface, the velocity continually in- 
creases, due to the increasing volume of 
Having regard to this 
circumstance, it has been suggested that 


per second 


the expanding air. 


the delivery-pipe should gradually increase 
in diameter from the bottom of the well 
to the surface. An approximation to this. 
arrangement is that adopted in well No. 
40, Fig. 2. A comparison of the velocity 
at the top of the delivery-pipe in this well 
with that in either of the wells Nos. 38 
and 39 shows that the velocity at the top 
increasing the di 
ameter of the delivery-pipe. What effect 
this had on the efficiency cannot be deter- 
mined, owing to other disturbing factors. 
investigated under 


was much reduced by 


If this could be 


truly comparative conditions, the 


point 
results 
no doubt would prove interesting. 

The cost of raising the water from the 
wells by compressed air, and to the works 
reservoir by the force-pumps, is Id. per 
1,000 gallons, including cost of labor, fuel 
at 12s. 6d. per ton, stores and maintenance. 


Effective Distance 





~ sone Depth. | Diameter — Areaot ra from 
¥ Air-Tube. 7 ’ Compressor 

Feet Ine? Sq. Ins Sq. Ins. Feet Feet. 

17 450 12 12.56 16.2 323 6 600 

ta) 350 12 19.63 18.75 339.5 600 

9 350 | 12 12.56 16.2 347.0 825 

40) 350 | 12 12.56 3.1416 326.5 5,400 

PARTICULARS OF AIR-LIFTS AT PREESALL. 
ing for 1'4 minutes, and no flow taking The total lift may be taken as 160 feet om 


the remaining 34 minute. In 
No. 3 the 


minutes, the stoppage in the flow lasting 


place during 


experiment period was 1% 


only minute. In experiment No. 4 the 


} 


flow was continuous, but varied in volume 


from time to time. In these four experi 
ments the action of the air appeared to be 
that of a 


5 the flow of water and air was 


similar to 
No 


continuous, 


piston. In experi 
ment 
and resembled a dense spray, 
the air appearing to form an emulsion 
with the water 


| he 


ments indicate 


the foregoing 


that there is a certain rate 


results of experi 


of working wells by compressed air at 
which the maximum efficiency is obtained, 
and that the best efficiencies are obtained 
at comparatively low rates of working 
Previous experimenters are agreed on the 
necessity of keeping the velocity of the 
water in the pipes low, and fix the limits 
of this velocity at 4 to 8 feet per second; 
the 


would appear to be necessary to take into 


but from author’s experiments it 


account the combined volume of both air 


*Obtained by calculating the volume of the 
air used per minute at the pressure at which 
it enters or leaves the delivery pipe, adding 
this to the volume of water raised per min 
ute and finding the velocity with which the 
mixture must pass through the pipe in order, 
to deliver the combined volume in one 
minute, assuming this volume to remain con- 
stant during the operation 


an average, so that the cost per 1,000 gal 


lons raised 100 feet is 0.625d. From thi 
information gained from these experi 
nents, together with ‘alterations in th 


steam-generating plant, a considerable re 
duction of this cost is anticipated 
It has not been found possible to deter 


mine directly what fraction of the cost 


should be assigned to the compressed-air 
plant, but an approximation to the cost 
arrived at in the follow 


for fuel may be 


ing manner. In a steam-consumption test 
of 8 hours’ duration, the compressor was 
found to take 29 pounds of steam per i.h.p 
hour at a pressure of 90 pounds per square 
inch, the rate of working being such as 


would give 40,000 gallons of water pet 
three wells working together 


No. 1, 
100 feet, approximately, 


hour from 


In experiment 30,000 gallons of 
water were raised 
for of power equal to 51 
the 


to be capable of generating 29 pounds of 


an expenditure 
1.h.p.-hours \ssuming steam-plant 
steam with 4 pounds of fuel, then 38,000 
gallons of water could be raised 100 feet for 


204 pounds of fuel, which, with fuel at 12s 


6d. per ton, gives a cost of 0.36d. pet 
1,000 gallons lifted 100 feet. Before the 
compressed-air plant was installed, the 
total cost ‘of raising water by the lift 
pumps was o0.9d. per 1000 gallons de- 
livered to the works, or 0.562d. per 1,000 
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gallons lifted 100 feet 
were believed at that time to be giving an 
efficiency of 80 per cent., but this is prob- 
ably much too high; in a recent test they 
gave only 58% per cent. efficiency, but 
under more favorable conditions the eff- 
ciency would probably have been about 65 


The lift-pumps 


per cent. Experience of the working of 
these air-lifts has amply justified the in 
stallation of the system, since the extra 


cost for fuel is nearly balanced by the sav- 
alone, leaving 
out of account the saving due to freedom 
from the the 
cost of extra plant which would have been 
had the 
been extended to meet the present and fu 


ing in maintenance-costs 


stoppages, and interest on 


required system of lift-pumps 
ture requirements 

to express his in 
\lkali Company, 
Ltd., of Liverpool, for permission to pub 
lish the results of the 
scribed in this paper; and to their chief 


The author desires 
debtedness to the United 


experiments de 


engineer and his staff for assistance in 


carrying out the experiments. 





Dimetric Projections. 


BY PETER PALMER 


Everybody is familiar with isometric 


drawing as an easy and effective method 


of producing approximate perspective 


views, especially in cases when the object 
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scale, and that the ordinary 30-degree tri 
angle is used are undeniable advantages 
On the other hand it will 
be admitted that isometric 


of the method. 
views always 
Views that 


closer ap 


look awkward and unnatural]. 
the 
proximations of true perspectives can be 


appear to observer much 
made by choosing different scales for the 
length, breadth, and hight of the object 
If a different 
scale is used for each of the three dimen 


with corresponding angles. 


sions the projection is called a trimetric 
and evidently there are any number 
When two of the three 
the 
scale and the third by a different one the 


one, 
of such possible 
dimensions measured by 


are same 


projection becomes dimetric; of such 


there are of course also any number pos 
sible, but there is one that is very easily 
handled and that yields very satisfactory 
pictures. In this particular dimetric pro 
jection the ratios of the scales are: 1 

1, and the that the 
of the lengths and breadths of the object 


form with the vertical are such that their 


angles projections 


cotangents are '@ and 7g respectively, so 
that they may very easily be constructed 
I had an instrument made some time ago 
consisting of a quadrangle embodying the 
right 
sketch of the instrument is given herewith 
together with a little 


showing its application 


above angles and a angle A 


perspect ive 


view 


To make the object appear full size in 
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DI METRIC 


to be represented does not exist in reality 


but is given, perhaps, by working drawings 
in ordinary rectangular projection. The 
facts that in isometric drawing all the 


straight lines are measured by the sam 


. 
-_ 

‘ == 

> 7. 
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PROJECTIONS 

the perspective view the unit of scale em 


ployed for the same should be to the unit 
of the scale by which the actual object is 
measured as 1:94; in the same manner as 


the scale employed in an isometric draw 
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ing is to the actual scale as is 1:82. A 
pair of proportional dividers are used to 


As in isometric drawing cit 
The 


centers of the circular arcs approximating 


advantage 


cles, of course, appear as ellipses 


these are easily located with the help of 
the instrument as will appear from the a 
companying sketches 
The Talking Machine. 

Bulletin No. 49 of the American 
Chamber of Commerce is partly taken up 
with a paper by Alfred Clark, member of 
the Chamber, on the subject of the talk 
ing machine, 


speaks of a 


chine is 


and in this paper the author 


ise to which the talking ma 


being put, which is new to us 


We quote as follows 


Some three years ago, Francesco 
Tramagno, the Italian singer, whom thx 
world’s critics have classed as un 


doubtedly the greatest tenor of thi 


age, approached the Gramophone 


with the hope of obtaining a 
his voice to leave as 
children He 


voice in the 


pany 
records of 
them to e1 


to his wished 


joy his future, when he hin 


self would no longer be able to sing to 
then lamagno himself was skeptical of 
the result, as well he might have been, 
for it was the first time a really great 
singer had sung into a talking machine, 
but the records were successfully mad 
and have since become universally known 
and admired. Upon Tamagno’s death, 
which occurred so suddenly toward the 


end of last vear, these records possessed 


at once an added interest, and the French 


Government immediately considered the 


question of founding a museum, wherein 


the voices of the greatest singers of th 
present day could be recorded for the edi 
fication of future generations 

In taking the initiative in this matte: 


the French Government has followed th: 


vst traditions of its predecessors, wl 


ive always guarded so_ jealously 


policy which has made 


the French m ns probab the riche 


world 
have 


lfamagno’s voice is the first to 


heen so recorded The method employed 
is interesting The records themselve 
which have been made on specially pri 
pared plates ive been inclosed in her 
metically sealed metal boxes contaiming 
chemica compour d to protect them for 
future year hese boxes have been en 
ray with the date upon which they are 
be opened ne in SO vear inothes 

0 on, the dat having 
‘ t form with the must 
festivit M doubtedly _ tal 
t S % | mean that fi 

ture ¢ ti be able to enjoy the 
( 1 al C ince dead ind wil 
otherwise, would have been to them o1 

1 name, and they will be able to compart 

ingers of their own times with those 

f bygone generations We know that 

lalibran w ne of the greatest sopranos 
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of her time, and yet we are unable to 
judge whether she is to be compared with 
the Adelina Patti of our own days. This 
uncertainty will not exist in the future, 
for the records will permit of absolute 
comparison—thanks to the perfection now 
attained in the recording of the voices 
which are being placed in the Museum at 
the Opera. 





A Job for the Heavy Swaging 
Machine. 





BY A. SMITH. 


The finished forging, Fig. 1, shows what 
can be done on a heavy swaging machine 
similar to the Armstrong Whitworth type 
and a description of how it is done and 
the swages used may be of interest. 

This machine has four rams making 
about 600 blows of I-inch stroke per min 
ute. It which 


are adjustable to suit the particular job, 


has also four lower rams 
and they can also be moved when required 
while operating the The 
diameter and length of stock required are 
It is easier to make 


on forging. 
determined by trial. 
two heads than one at the same time, as 
all the forces are balanced and hence there 
is no jerking of the forging as would hap 
pen when making one; for this reason as 
well as the manufacturing one the stock is 
cut off long enough to make two com 
plete forgings. The heated, 
preferably in a gas or an oil furnace, and 
rotated along the cutters, dividing it into 


stock 1S 


two equal lengths as seen in Fig. 2, when 
swages, 
the 


it is transferred to the heading 
Fig. 3 
ters is run on the sharp edge of the lower 


[he groove formed by cut 
swage and then is rotated along from right 
to left until it comes out at the other end, 
producing two well formed heads as 
shown in Fig. 4. 

The 1%-inch diameter stock gives about 


the right amount of material which the 
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swages can take in to form the ball. To 
use a larger diameter of stock is to have 
a poorly formed head which will be any- 
thing but spherical and will take a longer 
time to swage. 

The end of the stock is next drawn out 





in the reducing swages, Fig. 5, then 
flattened down to the required breadth 
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FIG. 5 


REDUCING 


ind width on the other end of the same 
swages by alternately passing it through 
first one way and then the other as can 
readily be seen. All of these operations 
are rapidly performed, the forgings being 
then separated, and this finishes the first 
heat 

The second heat consists in forming the 
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8. FIXTURE FOR MAKING 


THE 





\ND FLATTENING-SWAGES 





Side View 


QUARTER TWIST. 
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V-shaped part, Fig. 6, intended to fit over 
an inch-square bar, and in making the 
quarter twist, both as seen in the finished 
forging, Fig. 1. 


7, illustrate 


The forming swages, Fig. 
the V is the 
swages being shown in the open position. 
[he forging is located between the strips 
and the lower ram is moved up quickly 


how set in, 





FIG.2 The Stock 


— 


FIG. 4 Results of First Heat 


ae 


FIG.6 Results of Second Heat Zs 
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FIG. 7. FORMING-SWAGES 
while the blows from the upper ram 
bend the forging into the shape shown, 


the strips, which are of the same thick- 


ness as the forging, acting 
The 


shown 


as stops 


quarter twist is made by the fix- 


ture in Fig. 8, which consists of 


two main parts, the holder, and the key, 


the construction of both clearly 


heing 
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The face C on the V of the forg 
ing is brought up to the face C of 


shown. 
the 
holder; the key is moved along the pin B 
on which it rests as shown in the elevation 
and which also keeps it central with th: 


socket The 
in place ready to make the quarter twist 


in the holder plan shows it 
he lever D which operates the gripping 
plate Ff 
then raised, after 
the handle 


by means of an eccentric pin is 
which the key is rotated 
until strikes stop FE, twisting 
the forging with it to the required angle 
The forging is removed by slipping the 
key back on to pin B and then pushing 
lever D back to the open position. 

In a fixture which is likely to become 
hot by contact with the material operated 
where scale 


and gripping 


dif 


Ipon gathers, 
screws are objectionable owing to the 
ficulty of retaining the gripping plate such 
place and also on account of 
The for the 


eccentric pin which is quick in its action 


as I in 


lubrication reason using 


and self locking is mainly to overcome 


this trouble, and it is a good construction. 


In order to get rid of the scale which wil} 
naturally gather in the holder socket, a 


slot is cut at G into which all the scale 


will drop, keeping the socket clean for the 
key to operate 1n. 


These tools are forged from steel, ex 


cept the quarter-twist fixture, the holder 
casting All are care 


heing a iron 


fully 


gray 
made, the swages requiring special 
care in machining, as will be 
The 
that the 


other consecutively: 


apparent 
swages are arranged in the rams so 
to the 
cutters, 


operator passes trom one 


first, to the 
second, the heading swages, third, the re 
ducing and flattening swages and fourth, 
the V the 
fixture being conveniently located at th: 


forming swages, quarter-twist 


end of the machine. Adjustable gages are 
to the 
the positions while forging. that are neces 


also fixed machine and locate al! 


sary 


This forging furnished a good exampk 


of some of the many operations which can 


be performed on a_ heavy ma 


Swaging 


chine. The operator of such a machine 


need not be a smith, in fact my prac 


not to have a smith, but a good 


tice 1S 


readily 


smith’s helper, as he can be more 


taught and such work is also a step in 


the right direction for him. This machine 


t class of work which 1s 


takes care of a 
often done on the drop stamp and pro 
duces a forging which is accurate, neat 
and has no fin, and hence leads to 


loss ranging from 


in scrap at a price 
to I cent per pound 





used fot 


In Europe lead wool is much 
making the joints of gas and water mains 


It is in the form of fine threads cut from 
virgin lead, a strand being three feet long 
and weighing about one pound. First they 
put a good deal of yarn in the joint and 
[ which is well 


followed 


then a turn of lead wool, 


calked 


by another turn and so on 


(without heat) and then 
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Automatic Press. 


| he ill 


equipped with an interesting combination 


istrations show a power press 


of single roll feed, dial feed and safety 
stop attachment. The stock is fed from 
the reel through the medium of the roll 


feed, which carries it under the cutting 

















FIG. I. GENERAL VIEW OF AUTOMATIC PRESS 
punch. Besides cutting the blanks this 
punch forces them into the dial, by mean 


of which they are passed under the second 


and third punches where they are oper 


ited upon he two feeds obtain their mo 


tion in the usual manner. An important 


part of the press mechanism is the posi 











at 
) 
B Hy 
|A 
D 
I) a1—— 1 
— 
) 
ORE > an 
H 
FIG, 2. THE SAFETY STO! 
tive stop which is represented at 4, Fig 


1, and whose operation will be understood 
from the sketch Fig. 2. The press is pro 
vided with two latches B 

shown. D is the treadle rod 
releases the first latch 


and C, as 
Pressure 


The 


on the treadl 


ch is connected with rod —-/, fit 


spring /:, which 


the latch 


ression 


las a tendency to pull iway 


from the shaft, allowing the clutch to en 
gage Before this can be accomplished 
however, it is necessary that the end of 
the rod enter the small holes G 


formed near the periphery of the dial, and 


if this does not take place the slide will 
not descend, as the second latch will pri 
vent the engagement of the clutch, It 
will be understood t course, that th 


lifted from the hole G by 


spring rod / 


the rocker arm // and reciprocating slid 


/ which carries the pawl for feeding th 
dial 
No dies é wn in the machine, 


but it is adapted for the manufacture of 


arge variety of work requiring tw 


three operations, and the combination of 


ikes it 


total weight of the 


the feeds m aconvenment press. T] 


machine as shown is 
soo pounds approximately. It is built by 
the E. W. Bliss 


Company, Brooklyn, 


Milan International Exhibition—I. 


Che Milan’ Internat 


’ -—T 
Onal Khipit 1 


(from April to November) is being held, 
is evervone kn ws, to celebr ite t] open 
ing of the Simplon tunne Nor rn Ita 
y now has litional railway commu 
1 tion w Sw rland and the rest of 
leur ype, th ‘ innel supplem nting the 
Mont Cen Gothard and Brenner routes 
The Simp nel, ab 12 é 
nye ¢ li¢ long ha l the 
0 ird IT « rse the ny nnel 
\s ginally intended, e exh 
’ was “ Mernati nal ind Wis 
le\ d and sea transporta 
! ( between the ind 
n el 1’ (| ybvio Ss It Wil 
reior la le most interest 
o st gineers 18 concerned witl 
nd wavs generally, whil 
tter that the maritime section makes a 
good second. But the scope of exh 
’ irged, and the indus 
¢ t northet Italy are fairly wel 
pres low ‘ Tr. e arts \ eit 
wi 
Milan is, of irse, the commercial cap 
i : 3 | i osmopol 1 ither 
lan a typical | in city, and is famous 
ne i¢ tO s beautifu Gothic 
red vith its population of about 
6000 sta ind for La Seala. where th 
lancers ne from. Its exhib n is. SO 
ey iv, rst of t kind ha ha 
) I lin ntry It has been sup 
ported ’ \ b ie Governmet 
ind Miu palitvy, and besides this 
} t 000,000 re ing raised 
\ > ry liow far tl ene i 
ig effects of lotteries are npatible with 
( n ind industrial advance may 
perhaps be quest med For some dea I 
ner suit mn the Italian 


temperamen* 


an os 
Still the En 
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speaking countries have their betting, and 
cannot throw stones. Anyway, the north- 
ern part of Italy during the past 20 or 30 
years has rapidly been becoming an indus- 
trial country. Here the greatest enter- 
prise has been manifest. The development 
of southern Italy is perhaps only begin- 
ning. The industrial awakening may al- 
most be said to date from the political 
unification of the country. Some of the 
engineering firms are avowedly attempt- 
ing to render Italy selfecontained. Many 
of the businesses have been carried on by 
foreign, and especially by British capital. 
With the awakening of the spirit of na- 
tionality, Italy is now in many instances 
ambitious of achieving her own economic 
salvation, of setting herself free by the ex- 
pansion of her industry, and of opening up 
both a home and an export trade. Eng- 
lish public opinion was quite ready politi- 
<ally to help the Garibaldi movement. 
The newer attempt will perhaps not be 
supported quite so heartily. The rapidity 
of recent developments is shown in certain 

by want of Italian technical 
Of engineering industries none 
has been taken with 
than the manufacture of motor cars. 
Milan alone there are perhaps a dozen 
firms, small and fairly large; but in Turin 
there are, say, three dozen firms, all of 
some size, headed by the Fiat Company, 
of whose works an account will shortly 
appear, Indeed, as to Turin, the current 
native joke has it that a stranger, knock- 
ing at any door and inquiring for the new 
motor works, will nine times out of ten be 
to walk in. 


instances 
terms, 
more eagerness 


In 


up 


invited 


MACHINE TOOLS. 


Regarding machine-tool building, how- 
ever, little has been done or is being done. 
Twenty to twenty-five years ago English 
tools were imported, Then came the turn of 
the American tool, and later still the Ger- 
man machines prevailed. There was good 
reason for this, for the Germans came into 
the district, studied the needs and did their 
best to supply them. In many cases, Eng- 
lish firms in particular, did not take a 
great deal of trouble. After quoting oc 
casionally in a desultory way, they omitted 
even to go through that formality, think 
ing after one or two failures that the in 
quiries were not firm. The activity of the 
Germans in many cases took the form of 
copying and cheapening American designs. 
They still, in some instances, retain the 


high opinion thus shown of American 
tools, for one attendant in the exhibition 
expressed himself by stating that “the 
German machines were good, but the 


\merican machines were very good.” It 
is but natural that the machine-tool indus 
try of the district should not flourish to + 
The fickle side of the Italian 
character has shown itself in the readiness 


large extent 


to throw over other branches of engineer 
ing for the motor-car trade, and the tol 
industry has suffered. The firms that really 
matter can be counted on the fingers of one 
but there are a number of small 


hand; 
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concerns making lathes, and so on, at odd 
times, and in no organized or extensive 
fashion. Of the machine shops now in ex- 
istence, the firm of Du Bosc, of Turin, is 
one of the most important. They are, in 
fact, re-establishing themselves, and build- 
ing new shops, their specialty being lathes 
and bevel-gear generating machines, The 
Michele Ansaldi firm, of Turin, makers of 
cheap machines, were after a time ab- 
sorbed by the Fiat Company. It is, how- 
ever, being established again on a sepa- 
rate basis, and new works are being set up 
in Turin, so that produce in the way of 
machine tools may be looked for very 
shortly. Another going concern in 
Turin is that of Antonia Masera, while 
the firm of Roberto Ziist, of Intra, whicn 
was founded nearly 60 years ago, and who 
made some really good machinery in the 
way of planers, punches, drills and Ameri- 
can-type lathes, has followed in its de- 
velopment fairly along the lines of the 
Ansaldi Company. In Milan they make 
automobiles, but at Intra, where the works 
etc., are said to cover some 50,000 square 
meters, and where 700 or more men are 
engaged, the manufacture of tools is the 
principal business. In Milan itself, per- 
haps the most important firm of machine- 
tool makers is Macchi & Passoni, This 
business is carried on now almost on co- 
operative lines. It established 
years or more ago by Macchi & Izar, and 
on the death of the latter, the foreman 
became part proprietor, and the men took 
a share of the profits, a step which has 
been followed in several other instances. 


was 


25 


OTHER MACHINE INDUSTRIES. 
Other branches of engineering carrie] 
on in the Milan district are the hydraulic, 
represented by such a firm as Riva, Mon- 
neret & Co.; 
Officine Meccaniche; 
electrical 


electrical traction concerns, 
some half 
the Gada, 
3rioschi, Finzi Company. There are no 
Agencies of all kinds 


the best 


and 


as 
dozen engineers, as 
textile engineers 


abound In fact, machines are 


being readily bought. But they are not 
to fullest The 
AMERICAN MACHINIST readily makes its 


used their advantage. 


way. English engines for producer gas 
have recently sold well, dearness of the 
necessarily imported coal telling in their 
favor 

\ND INDUSTRIAL 


WAGES CONDITIONS 


The wages of Italian engineering work 
a skilled 


man gets as little as 2 or 3 lire (say Is. 6d 


people are low all round. Even 


to 2s. 2d., 36 to 54 cents) a day, while a 


very good turner in Turin may receiv 


from 45 to 50 centesimi, or less than 5d 
or 10 cents an hour. A good fitter can 
had at the rate of about £1 per week 


Regular apprenticeship is not practised 
[he young worker may give thre: 
and then 

A laborer in the country may get 3d. a 
day, while girls similarly employed may 


two or 


years, receives a small wage 


be paid even as low as Id. (2 cents), a 


day, in the South. Socialism grows 
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As to trade organization, this is extend- 
ing, a great weakness being lack of funds. 
Mutual support societies followed the uni- 
fication of the country, principally first as 
local societies, then as_ federations. 
Local chambers of labor were inaugurated 
in 1891 in Milan but according to Angiolo 
Cabrini, differences in the democratic 
forces have weakened the organization of 
An endeavor is being made 
to unite in one central body or central 
secretariate of The latest 
available figures showed at the beginning 
of 1905 about 175,000 members of trade 
federations while the 33 chambers of la- 
bor had about 188,500 members, In the 
federations, 13,313 members belonged to 
According to 


the workers, 


resistance. 


the metal-working classes. 
the authority quoted above, the labor press 
consists of Again the only 
compulsory insurance is against accidents 
Employers pay the premiums, and must 
not deduct them from the wages. To in 
sure this, one inspector covers the whole 
of Italy, aided by the police. Workers in 
small industries, home workers and clerks 
are excluded. Children under 12 may not 
work in factories. Arbitration courts are 
provided, composed half of workers and 
half of employers, but it is complained 
that employers will not always take part 
in them, The courts do not apply to 
State workers of any kind, nor to agri- 
cultural workers, 

The working day usually consists of 10 
hours from Monday to Saturday. Many 
offices are open for a time on Sunday also, 
at least for the morning, except, perhaps, 
during the hot weather. In some 
where Sunday work is paid for at a rate 
of time-and-a-half, the workmen have in 
for the 


27 


papers. 


cases, 


sisted on being in attendance 


morning. The newer social ideas are rap- 
idly being disseminated among the work- 
men, They are glad to gather anything 
fresh, and, being capable, work well, al- 


All 


workmanship is 


systematically. 
things the 
good, and it is obviously cheap. The rapidity 
with which the automobile industry has 
extended is proof of the national readi 
Indeed, in 


though not always 


considered, 


ness to take an opportunity. 
Turin, good engineering workers are no! 


to pe 


ad, an en are being taken fron 
had, and men are being taken from 


anywhere to work the machines. The 
workmen go abroad, even to France, 


where they get more money, and do not 


always return. Often, however, the Italian 


emigrant does return; moreover he re 


mits money regularly to the mother coun 


try. In his new country he works at 


lower rate than the native, and, having 


lower standard of living, he is able to save. 


however small his wages. Often, in fact, 
he puts by enough to acquire a small plot 
of ground, to which he returns, and on 
which he lives the remainder of his life 


[he work people are naturally in these cir 
cumstances at first rather rough, being il! 
trained and uneducated; but they are intel 
ligent. Technical evening classes are in 


creasing in numbers, and advantage is be 
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ing taken of them. Still, with the climate, 
and the long hours of work, the would-be 
The 


industries 


are heavily handicapped. 


the mechanical 


students 
introduction of 
is raising the standard of living among 


the poorer people, and with this rise 


come fresh demands for increased wages. 
Strikes are therefore not 


these troubles have been held responsible, 


infrequent, and 


to a certain extent, for the backwardness 
the 


of the Milan exhibition at time of its 


opening. The system of education is car 
ried on practically for seven months of 
the year, the three months from July to 
October being the hot period, when the 
schools close, while about two months are 
taken up by smaller holidays, as at Christ- 
mas time, and so on. The period of edu- 
cation is extended as compared with some 
other countries; but the native students 
are naturally quick, and are helped by 
their teachers to a larger extent than ‘s 
common in Great Britain, Instead of be- 
ing left to investigate a subject for them- 
selves, the skeleton and rather 
more than that, will be presented to them 
by the lecturer. 

In the towns there is very little home 
life, the people living on the flat system. 


outline, 


Consequently the buildings are of a more 
imposing character than will be found in 
industrial centers in 3ritain, An- 
other feature that may be noted is the use 
of the 24-hour system of time. This has 
been official for some half-dozen years. 
Still the ordinary a.m, and p.m. system is 


Great 


regularly followed in ordinary business 
and conversation, and as a matter of fact, 
the Milan 
difficulty in finding a public clock divided 


Official announce 


casual observer in will have 
for more than 12 hours. 
ments are made on the newer fashion, the 
exhibition, for instance, closing at 24. In 
other semi-public occasions the two sys 
tems are sometimes employed. Thus in 
announcing a pelota match, the time will 
be given as 21.15—oQ%. 
MINERAL WEALTH AND POWER DEVELOPMENT’ 
Although the mineral wealth of Italy is 
because of 


considerable, it is undeveloped 


the difficulty of reaching it. The biggest 
of Northern Italy lies in 


from which electric energy 


industrial asset 
its waterfalls, 
is obtained. The chief impulse in this d 

3 ph ise, 


1896 


rection dates perhaps from the 
15,000-volt, Poderna transmission of 


In the Milan 


60,000 k.w. of hydraulic-electric energy is 


district, for instance, about 
already available, while besides this a re 
serve steam plant of about the same ca- 
pacity is kept. Indeed in some individual 
cases the steam reserve is greater than the 
hydraulic plant, and it has thus been found 
that 
duced a demand for steam plant. 


has actually pro 
In fac 
tories, etc., the latter is being supplanted 
by the electric drive. F 
flat rates are charged; but for lighting 
the maximum-demand system is_ in 
use. 

The municipal authorities of Milan are 
their best to popularize electric 


the water system 


yr power purposes 


doing 
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power, and have installed a plant which 
supplies the smaller factories, and also 
helps to keep down the price of the sup- 
ply company. This cheap electric energy 
combined with cheaper labor, and the 
keen mental qualities are held to 
suggest the probability of a great 
industrial future for northern Italy 


The control of the street railways in Milan 
be mentioned as being somewhat pe- 
culiar, [he municipality supplies the 


rails, and decides on the number of cars 


and also their destination, In 


run, 


short, it is said no car can move except 
with the permission of the municipality. 
On the other hand, the company supplies 
the power, the cars and the men, and is 
paid according to the distance the cars are 


When 


runs out, the municipality will, it is confi- 


run. the company’s concession 
dently anticipated, work the roads entirely 


itself. 


fairly complete 


Local control, in other respects, i: 


London 





Experimental Technology of Defor- 
mation of Materials, and Its 
Application to Metal-Work- 
ing Processes —II. 


BY H. I. HANNOVER. 


SECTION I-—-EXPERIMENTS ON DEFORMATION 


BY COMPRESSION AND THEIR PRACTICAL 


APPLICATION 
C. FURTHER 


(CONTINUED ) 


EXPERIMENTS, rTHEORY AND 


APPLICATION TO THE PROCESSES OF 
EXTRUSION AND PRESSING 
Some of the most known compression 


experiments with plastic bodies will be 


those, which Tresca some time made _ in 


Paris by pressing such materials out of an 
bottom of 


orifice in the a cylinder by 


means of a Ile showed that the de- 


formations in 
the movements of the molecules in a fluid 
For this 
lresca brought into use the French 


ram 


solids are quite similar to 


which flows out of an orifice. 


reason 
name écoulement, that is, “entering in the 


liquid state,” or, as is generally said in Eng- 


lish, “yielding,” * for the deformation of 


plastic bodies.7 It thus shown by 


form a 


was 


‘Tresca what number of circular 
lead disks take when they are pressed out 
18), and he set up 


a calculation of the form of the meridional 


of such an orifice (Fig 


section of the extruded jet. It was fur- 
ther experimentally shown by _ Tresca, 
how the material always escapes at the 


point where it meets with the least resis- 
tance. Plenty of similar 
made by A. v. Obermayer.t 


experiments are 


*We should 
responding 


“flow” is the better 
word.—Ed. 
“Mémoire sur l'écoule 
solides’’ in “Annales du Con 
servatoire des arts et métiers’ 1865-66, p. 9 
(see also an extract in “Comptes rendus” 
1864, Vol. LIX, p. 754). 
A. v. Obermayer 
Ausfluss fester Koerper 
Eisens, unter hohem Druck, 
der kgl. Akad. der Wissensch. in 


say 
English 


cor- 


+Tresca’s 


ment 


treatise 


des corps 


“Versuche tiber den 
insbesondere des 
Sitzungsberichte 
Wien, 1904 
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Kit N RFESI NCES 
Nex 1S experime those of 

Kick may S vh 
hay ly beet entioned Of this 
thor's r experi ts may further 

e 1 ‘ S le 1 dem t 
ng w of tl rtional resistan 
ces. * T] rst part of this \ es 
hat to impart t metrically similar 
bodies of the s mater proportional 
deformatio1 ing equal velocity—it is 
necessary t pply rk which is propor 
tional to the weights of the bodies 
while the second part indicates that the 
pressures which are required for the de 
formations referred to are proportional to 


‘ 


tions or the bodies. 


the se« surfaces of the 





Nie f FIG. 1y 
\ ’ Clay p ed through 


an (ritice 








FIG. 15 
Lead Disk 
| pre ed thr ugh 
} an Orifice 
= 
~~ 
\ third part ol the w is to some extent 


only a 


Kick has thus by 


transcription of the first part 


carrying out the ex 


periment shown in Fig. 18 on geometri 


illy similar cylinders shown that in ac 
ordance with the second part of the law 
the pressure on the rams, when these 
were in corresponding positions, was pro 
portional to the sections of the rams, and 
that in accordance with the first part of 
the law the work required for the extru 


sion was proportional to the volumes of 
the cylinders 


If, for instance, the linear dimensions of 


the small cylinder are half the dimensions 
f the larg: d accordingly the orifice in 
the small cylinder has a diameter which is 
half the diameter of the orifice in the 
rge cylinder, then there will be extruded 
2°=8 times as much material from the large 
cylinder as from the small, but there will 
ilso be required 8 times more work. The 
*Kick “Das Gesetz der proportionalen 


Widerstaende.”’ Leipzig, 1885. 





law is, of course, not exactly true when 
some of the material is squeezed in_ be- 
tween the ram and the cylinder; in that 
case the friction will be proportionally 


larger in the small cylinder. 
Not secondary 


whereof there of course practically must 


regarding such effects, 
be taken necessary notice, the law is on 
the whole exact and may be used to find 
out by experiments on a small scale what 
pressure is necessary on a larger scale 
Kick has by experiments on clay shown 
that the acting on 


the ram until the 
ram reaches the sliding-cone a b c d, Fig 
formed under an angle of 


necessary pressure 


keeps nearly constant 


19, which is 
about 45 degrees on the bottom of the cyl 
inder and along which the material slides 
but here- 


increases 


down toward the orifice; 


after the 
quickly, 
In the technics the mentioned method of 


necessary pressure 


pressing, extrusion, is very often made use 
of, for instance in the metal technics for 
pressing of lead wire and lead tubes, of 
bars of delta metal, etc. 

Kick’s law may further be used for find 
after experiments with pressing 
cylinders—what 


ing out 
of small, red-hot 
forces must be put in motion by large, hy- 


draulic forging-presses to obtain a propor- 


iron 


tional deformation. 

Besides, Kick’s law is also true with re 
gard to action by shock. Its application 
to forging with hammers, striking with the 
instance already 
1865, and it 


same velocity, is for 


shown by Tresca_ in may 
therefore also be used to find out by ex 
periments on a small scale, what sizes 


of hammers are required on a_ large 


scale 

In the treatise referred to in the foot 
note Kick renders on page 81 an account 
of his experiments in order to prove that 
like 
perceptibly, but are 
\ metal, as for instance steel, 
compressed so far that the 
flattened and 


solids, fluids, cannot be compressed 


almost quite constant 


of volume 

can only be 
blow-holes it contains are 
the grains it consists of are squeezed more 
tightly together; and even india-rubber, 
which is likely to be 
smaller volume, will in fact by compres 


expand so far in 


compressed to a 


in one direction 


sion 
other directions that the volume keeps 
constant. On this fact the German civil 


engineer, Mr. Huber, has based his won- 


derfully beautiful method of pressing, 
mentioned in the AMERICAN MACHINIST in 
Vol. 25 765; by means of an 


enormous hydraulic pressure he makes an 


(1902), p. 


india-rubber bag, which he places inside 
a pressed metal vessel, force this vessel 
into all the details of an external matrix, 
whose single parts are joined in such a 
way that every one can be removed from 
the article when the pressing of the latter 
is completed. 


Fine measurements of the variation in 


specific gravity of metals, when they are 
exposed in ricinus oil (castor oil) to enor- 
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mous pressures, are made by Kahlbaum 
and others.* 
D, FURTHER EXPERIMENTS AND APPLICA- 


TION TO THE PROCESS OF ROLLING, 
Before going on to describe more fully, 


in what way experiments on compression 


and the theories derived are of conse- 
quence for understanding the squeezing 
effect that rollers have on a material, 
which is going to be rolled down to a 


smaller thickness, we will for the sake of 
completeness mention how the rollers are 
able to drag the material in between them 
selves. 

ROLLS. 


DRAWING-IN BETWEEN 


We will suppose that a flat material, 


whose foremost face is presumed to be 
vertical, is brought forward in the direc- 
tion of rolling, until,as shown in Fig. 20, 
it touches each of the two revolving rollers 
along a single generatrix, and that then 
The 


rollers will then possibly carry the mate 


the upper roller is lowered a little. 


rial along or, as it is called, draw it in, be- 
cause there will in that case arise a cer 
tain pressure in the points of contact be 
tween the material and the rollers and on 


that account a certain friction between 
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FIG. 20. PIECE OF MATERIAL ENTERING BI 
'WEEN ROLLS 
them. This pressure must act in the di 


rection of the concerned radius of the 
roller, and we will suppose that the radius 
forms an angle @ with the vertical plane 
through the axes of the rollers If the 
pressure on behalf of one of the rollers be 
called N, then its horizontal component V 
sin, a the which, if 


there is to be any drawing in, 


will be resistance, 
must be 
overcome by the friction’s horizontal com 
ponent f N cos. a, f being the coefficient 
of friction. With the other 
roller we get the same expression, if we 
that 


respect to 


for the sake of simplicity suppose 
the diameters of the rollers are equal 
The condition upon which the material 
is drawn in by the rollers, is thus seen to 
be f Neos. a > Nsin. @ or f > tan. a, ze, 
the coeficient of friction must be larger 
than the tangent of the center-angle «. 
Further it will be seen, that the cundi- 
tion is independent of the size of N; this 
is, however, only true when the pressure 
is entirely produced by the rollers, but not 
not when the 


otherwise; for instance 


*“Zeitschrift fiir anorg. Chemie,” 1902, p. 
254 and “Dinglers polyt. Joarnal’ 1905, Vol. 
320, p. 169. 
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T 


shed forward. If the con 


dition named, / 
it will be sufficient for obtaining the draw 


material is pu 


tan « is satisfied, then 


ing-in of the material to lower the upper 


that there arises a small pres 


roller so far 


sure .V, 

The condition found is, however, only 
applicable at the beginning of the rolling, 
because gradually, as the material is 


sucked in between the rollers, the circum 
stances which favor its passage change 
a fact that can easily be proved. If for 
instance the foremost end of the material 
vertical plane 


that is to 


has passed the mentioned 
through the axes of the rollers, 
say the spot where the rollers are nearest 
to each other, then there will in reality be 
different pressures 
the 


an infinite number of 
between 
material and Now 
that we would in a similar way as above 
find out the condition for drawing-in re 


in all the points of contact 


the rollers suppose 


required in this case, by summing up the 
two quantities M sin. @ and f# N cos. a 
for every single point of contact in a ver 
tical section-plane through the direction of 
rolling, the from the 
value @ to O, or more exactly to a small 
the material 


owing to its 


angle @ varying 


negative value, because 

squeezed between the rollers 
little 
the 


Such a calculation 


elasticity—expands a when it has 


passed the spot where rollers are 
nearest to each other 
could not, however, be carried out, for the 
which 
but 


this 


fact is that the law, according to 
the pressure N varies, is not known, 
presumptions for 
that the resultant NV; 


of these pressures with respect to 


with reasonable 


law* it is found 
any of 
the rollers passes through its center and 
equal to ;@, 


forms an angle (t,, nearly 


with the vertical plane through the axes 
of the rollers. 
The condition for the continued draw- 
ing-in of the material is therefore in this 
case f > tan 
ways be satisfied, when / 


@,, but this condition will al- 
tan «©; conse 
quently there will at the beginning be 
most difficulty in making the rollers draw 
in the material, but when they have com 
menced, they will easily continue to do so 

If onthe contrary the coefficient of fric 
tion f originally is not greater than tan @ 
will, of course, not of their 


the rollers 


own accord be able to draw in the mate 
rial, when as mentioned above the upper 
roller is lowered a little 

In that 
used 

First, the cocficient of friction f may be 
mcreased, for instance by roughening the 
surfaces of the rollers or by sprinkling the 
surface of the material with sand, means 


various remedies may be 


case 


which, however, only may be used at the 


preliminary rollings; thus, for instance, 


the last means if used at the finishing roll- 


ing of steel plates would make them 


scarred.7 

*See Codron: ‘“Procédés de _ forgeage,”’ 
Paris, 1896, Vol. 1, p. 314. 

+Or turpentine may be used as mentioned 
at p. 733, Vol. XXIX, Part I.—Ed. 
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De nd [ ( é i a \ 
a wished eithe VY increasing § tik dis 
tance between the rollers, so that tl 
iaterial from the beginning can be 


brought farther in between them, or by 


rollers of a larger diameter. If @ 


ising 


is reduced in one of these ways the thick 


ness of the material will, however, by pas 


the rollers not be d 


ing once between 


much, or, as it is termed, the 


creased SO 
rolling-down is diminished 
the 
isually not produced by lowering 


Practically initial pressure ‘is 


per roller as mentioned, but by pushing 
the material with a pressure P from le 
hind forward against the rollers; in this 
case there arises apressure.V, and drawing 


in will be carried into effect when '™% P 
fN, cos a N, 


is, however, more easily satisfied than the 


sin @. This condition 


above mentioned / tan. a; 


A +S 


remedies mentioned in the first paragraph 


it may be 


written tan. «, so that the 


ra 


above may then usually be dispensed with, 


and perhaps the rolling-down may be 


made larger than otherwise and hereby 


the work is accelerated, because a propor 


tionally greater deformation is obtained by 
each passage of the material between th: 
rollers 

are at times, because ot 


Moreover, we 


quite another reason, limited in increasing 
the rolling-down; for, the larger the r¢ 


duction of the thickness is, the larger w1ll 


he the pressure, to which the material 1s 


subjected, and if this pressure is too great, 


the material wi break \s_ red-short 
iron or hard steel—carbon steel—is more 
brittle than for instane wrought iron 
contaming little carbon 1 sulph \ 


re more limited with regard to the roll 


ing-down of the first named materials 
SQUEEZING BY ACTION OF THE ROLLS 
[his last fact concerns already 1 

squeezing effect of the rollers, which w 

now are going to examine, after having 


in effect 


Lille 


lescribed their drawing 


Professor Codron in has by con 


pressing lead disks which were 5 mm. thick 


5 mm., that is 10 per cent., found that 


the force pet sq.mm of area required 
herefor was about 6 or times smaller 


when the diameter of the disk was Io mm 


when it was 10 times larger, that 1S 


he 
course, that in 


than 
100 mm reason for this fact is of 


a disk with a 1 diam«e 


ter the middle portion of the 


aree 
surface is not 
SO easily pressed down, because the part 
beneath it can only with difficulty escap: 
sideways; see also the experiment on the 
copper cylinder between the lead disks, 
Fig 
section has a certain area, will consequent 
the 
than 


10. A vertical prism, whose cross 


lv more easily be compressed when 


form of section is very elongated 


when it is quadratic. The above men 


tioned rollers are in fact only squeezing 


a horizontal, long and narrow strip of the 


whole metal plate and can, therefore. 


comparatively easily compress this strip. 
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~ T¢ 7 ve Vs 
to 2 —— escape sideways 
t is in this cas the direct 
+S nd to I s reas the m 
Ss hiefiv st t¢ ( out 1 I aires 
perpendi t< l¢ ré I ( 
mtrary only slightly the dire 
parallel to the rollers 
Of Codron’'s experiments it f ws 
ther, that rollers of a small diameter 


1 


material 


but 


reatol ] 
Sstretcn the 


more lengthways thai 
er rollers; as follows from what is 


} 1 


previously explained the rollers must hav: 

certain thickness to be able to draw in 
the material, and, besides, too slender roll 
ers would bend owing to the pressure N,, 


if there are not taken special precautions 


will b 
adapte d 


From what here is set forth it 


seen that rollers are excellently 


to squeezing, especially as they moreover, 


owing to the drawing-in, supply them 
selves automatically and continually with 
fresh material for the squeezing. Herein 
may be sought the chief reason for th 
large employment which rolling has 
found 

Iron and steel are chiefly rolled cherry 
red-hot, because they in this conditior 
are more easily squeezed. At times, how 
ever, cold-rolling is used 

Finally we will only mention that whe 
we press body which consists of soft 


nd hard especially 


the soft 


parts, it is of cou 


parts that spread out; but as the 


rd ones do not keep pace with them 
there WW 1] ( Strat tion ind th 
sion to the harder parts will becom 
ma lor instance, in the rolling out of 
) bars so further in forging f 
) cl \ e! ré ( t 
let ; ; ee 
his condition found, which effects the 
DT S stl rr s the particles dt 
¢ the drawing t have slid on the g 
vhich w inne s stretched muc 
lore q ck 
\s matte i ‘ 1 cit 
mstances t have produced the his 
Sity n the rocl 
On the eff f pressure is thus found 
ed a large part of the most important 
technical methods for producing deforma 
tions, such as it appears from the particu 
lars here given about extrusion, pressing 
nd rolling 
he mtimued 


ileged new German process ol 


1 in a powder 


added 


hardening, the 


of bone dust to 300 gT 


if yellow prussiate, 250 gr. of cyanide of 
potassium and 400 gr. of phosphorus, in 
a closed and clay-luted box, being raised 
to a clear red or white heat \ warm 


bath is used for dipping the heated work 


It is stated that a 400-lb of iron 


piece 


can be hardened 0.04-in. deep and so hard 


that no steel will cut it, though it may 
be welded 
*Lamination.—Ed 


Letters to the Editor. 


A Cheap Saw Arbor—A 


Substitute 


for a Shoulder on Shafts and 


Arbors. 
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Dwi ince we have mad rf the 
same device on much heavier work, and 
is vet have f t nd with it In 
me Case w ¢ were p ting Ip 2 foot 
length of 3-inch shaft in a vertical pos 
tion; it was impossible to put in a step, 


and any slippage of 


result in a serious disaster 


In the other case we had a line shaft 
5% inches diameter transmitting over 300 
horse-power. It was driven by a water 


wheel and had a large bevel 


pinion on 
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one end. The thrust from ‘this pinion had 
caused trouble periodically for years, 
and a heavy, split set collar had been 
added; still occasionally the shaft went 
back, It stays put now. One Saturday 
we rigged a suitable rest close to one of 
the boxes. Sunday we ran the shaft slow- 
ly and with a hand tool turned the groove. 
We took the split set collar into the shop 
and bored the recess, after getting the 
size by holding the wire ring in position 
with a pair of pliers. Notches were filed 
near the ends of the wire for this purpose. 
This was necessary, as we formed the 
wire ring round the shaft, and conse- 
quently it sprung away from instead of 
toward it. In this case we used 8-gage 
wire. In many cases this device may be 
used as a very effective shoulder, usually 
effecting a saving in lathe work. 
Cuarctes A, TRASK. 
VERNE A, TRASK. 





How to Check Nuts; Old and 
New Ways. 


Numerous are the devices for checking 
nuts and almost as numerous are the con- 
ditions under which this has to be done. 

One of the most used is shown in Fig. 
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pin is also often the cause of accident, if 
used on moving parts. The cleaning of 
engine parts, on which the split pin is 
used, is no easy job. A very disagreeable 
job too is the replacing of split pins, as 
they lose their shape so easily and are 
This 
explains why we sometimes find a nail or 
wire used where a split pin should be, the 
machinist having failed to get the split 
pin in shape again and having no other 
on hand helped himself thus. If a split 
pin be used it should always be placed as 
shown in Fig. 1 A. Should the hole not 
be drilled in the proper place, a tight fit 
between nut and pin is easily secured by 
putting a washer under the nut, or by 
filing off the pin or nut. 

By using a taper pin as shown in Fig. 2, 
the nut is well secured. Some are in- 
clined to think that this device weakens 
both bolt and nut, but this is not the case 
as the construction will be perfectly safe, 
if we put the taper pin in the upper half 
of the nut. 

According to Prof. Reuleaux the hight 
of a nut does not need to be more than 
0.45d —0.4d when d=diameter of bolt, 
as this length of thread will equal the 
strength of the bolt. 


not easily brought to shape again. 


AN 
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would hardly exceed that of split pins. 
Another device for using split pins is 
shown in Fig. 3. This has the ad- 
vantage that the nut can be secured after 
1-12 of 
the washer and 6 in the nut; this is used 


one 
a turn, by having four slots in 


on German locomotives. 


[he device shown in 4 is well 


In case it is used on large bear 


Fig. 
known 
ings it will be found very handy to add a 
the the 
With this we are sure to 


scale and to number corners of 


nut as shown. 
replace the nut exactly and thus to get 
the same strain on the bolt, other condi- 
tions being equal. 

Fig. 5 shows the Parsons bolt used as a 
fastening for rails with the sleeper and 
this case the sec- 
the 
shown. 


reduce 


beam on bridges. In 
tion at A-B might have form of 
either one of the two This is 
with the intention to the 
cross-section without disturbing the fit of 
the bolt. 

The area to which the bolt body is re- 
duced should, of course, equal the area of 
the bolt at the bottom of the thread. 

Another place where the checking of 
nuts or bolts is of great importance, is be- 
tween the follower and the body of a pis- 
ton; this is especially true with large pis- 


done 
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1. As it is generally used, we find that 
we do not obtain the result sought. 

We want to prevent the nut from loos- 
ening and falling off; the last we obtain, 
but the nut has a chance to loosen till it 
touches the split pin, the distance a vary 
ing greatly in different bolts. The split 





NUT CHECKING DEVICES. 


Another position in which the taper pin 
might be placed is shown in Fig. 2 A. 
This, however, is more expensive as the 
slot in the nut has to be milled or filed. 

Comparing the cost of using split or 
taper pins, I would judge that by using 
standard tools the cost of taper pins 


tons where a loosening might easily occur 
through vibration. In the 
shock caused by the recoil of the guns has 
to be taken in consideration as well as the 
the the 


men-of war 


vibration caused by motion of 
ship. 


As in such cases the bolts or nuts to be 

















August 16, 1906. 


a circle and 
secure all with one de- 
result is easily obtained by fol- 


secured are usually placed in 
it is desirable to 
vice, this 
lowing the arrangement shown in Fig. 6. 

In Figs. 7 and 8 the device given by 


Maudslay is shown. Two nuts at a time 
are secured by using a check plate allow 
ing 1/18 of a turn of either of two nuts 
and fastening it by means of a cap screw. 


Fig 


the 


8 shows another device by which 
two 
combined 


result is obtained. Here 


Same 


neighboring screws have one 


washer. Each nut is checked by a check 


piece fastened to the washer with a cap 


screw. There are three tapped holes spaced 
for 


40 degrees apart provided each cap 
screw, thus allowing the securing of the nu 
every 1/18 of a turn. By using the de 
vices given in Figs. 6, 7 and 8 it is un 
derstood that the nuts or heads of the 
bolts project. Often it is desirable to 
have the tops of the heads of the bolts or 
nuts flush with the top of the follower. 
In order to obtain this result, we might 
counterbore and use the arrangements 
shown in Figs. 6, 7 and 8. In Fig. 9 a 


very simple and cheap device for check 
ing the heads of bolts is shown. A hole 
has been drilled 
of the head, 


desired, 


through the upper half 
and after tightening it up as 
small grooves are chipped 


to the hole. \ 


steel wire is then put in p 


two 
corresponding straight 
sition and will 
by its elasticity prevent the loosening of 
the bolt Che the 
flush with 


to secure a steam-tight 


are fin 
In 


i thin wash 


ends of wire 


ished the followet order 


ht ata 


er of soft copper might be placed under 


the head. Fig. 10 shows another d 
vice 

A machine screw is placed he pos 
tion shown and tightened up, thus pre 
venting the loosening of the bolt Phi 
screw might of irse also | sed whet 
the nut projects 

Another device for « ge holt 
nuts is shown in Fig. 11, where a ste 
wire is used as a check pin. By drilling 
ne hole only in each bolt, and by fitting 


the wire according to the location of thes« 
holes we might check the bolt in any po 
sition. Sec dotted lines 

Fig. 12 shows a very handy and simpl 
levice for checking link pins rhe 
pin a is riveted in the flat pie¢ 
the other end is screwed in 


bolt d is put in position as sl 


venting the pin a from _ loose 


wrought Ate ig e of proper 
t f binding This 1 ised 


piece of 


length prevents iInding . 
on German locomotives and cars ] 
ing springs 

A simple device for checking n 
gland studs is shown in Fig. 13 
nut and the washer being in one pre 
The circumference of the washer sh 
be notched as shown or in a similar way 
The check piece a is made from sheet 
steel and fastened to the gland with tl 
cap screw b, but should be a free fit o1 
the bolt. This construction permits th 


shortening of the leneth over all by ) 
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3/8 of the hight of the nut as usually ap 
plied. 

Fig. 14 shows the device given by Penn 
for checking nuts used to hold propeller 
blades in place. In this case the nuts re- 
quire a washer common to two or more 
studs. A small plate 6 is placed 


each nut after tightening it up as hard as 


over 
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changed since last used. We send this 
to the draftsman and he has a tracing 
made and furnishes three blueprints. One 
is pasted on a folder and put with the 
tools in a box for the tool setter’s use; 


one is put in the foreman’s book and kept 
for reference, so that when a piece has to 


be made and no set-up sheet is made for 








possible. These plates require a hexagon it he can look up the sketches on these 
cut-out inside and 11 teeth on the out- prints and find one that will do. The 
side. The checking piece e prevents the third copy is kept in the tool depart- 
nuts from turning and is kept in place by ment. Our practice is to give the tool 
a cap screw. This device allows the secur- setter a tag that reads, say, “10,000 7/16 
ing of any nutafter1/66o0faturnhas been square-brass nuts, Drawing No. 7445; 
made Wm. BoreHuLer. Piece No. 1461.” He gets the drawing 
rs and on it appears “B. & S. Set-up No. 
Setting Automatics. 60.” He goes to the tool room and calls 
——_ for the “set-up.” The record shows this 
I have read with interest Mr. to be box 61. The box is handed to 
Schkommodan’s article at page 843, Part him with the folder and he sees what 
i, on this subject, and give below our tools he has to get and proceeds to put 
practice in connection with Brown & the tools in the machine in order. By 
Sharpe automatics. The system we fol- following the print he can set up the 
low has proved very satisfactory. When work on any No. 2 B. & S. screw ma- 
if — 
| 
ORDER OF OPERATIONS S PN | 
21 Feed to Sto} Squa 
28 Revolve Tr et 1 at 
1 Drill- Large hol Dr | 
28 Revolve Turret 1 Spee. i | 
140) Drill Small hok ul j | 
28 Revolve Turret 2 ft i 
i Counterbore Ca | 
“2 KR Ive Lurret Kept l ' | 
2i Tap- Lar ‘ } 
28 Revoive Turret 
lt Tap - Smal le 
wu +t m, I 
140) Cut off tT t | 
} ) tal Re \ ike one piece N it M I 
I i 
| 
| ae i re 
Ww I ! 
| GEAI 
] 4 - 
ya | 
a 
| i ad | 
_ t ’ } 
No. 6 Ta 
COUN AFI : 
Fa l Shaft 
| 
| Large P y S ile 
SETTIN P PRINT FOR BROWN & SHARP! \ EW MACHINE 
get p) to make and are sure that chine ind know t will b ill right 
we wall hav t again we y out a set of I have never had but one man that had 
three cams. When figuring out the cams _ trouble He could set up the b without 
we write up the order of operations, the print. One piece he had was to be 
speed, g¢ order of belts on counter- threaded and nut i He worked five 
ift, and list of tools to use, giving them hours, tried all] the es he « d lay hold 
set-up” number and a_ box number’ of, and finally concluded the cams were 
, ¢ ¢ ry : " ; . 
with the time for each piece, number of not figured t When asked if he 
pieces in 10 hours (less 10 per cent.) followed the order of operatior he ad 
‘ , } naw > 
material and drawing number. The num- mitted he had not, but that he knew the 
9° 3 ‘ ] eniwhila ve 
ber 2 after “chuck” on the setting-up cam lobes for each tool. His trouble was 
print is the size of the machine. The caused by running the die on with the 
sketch of the piece is also put on this nurl lobe and nurling with the one for 
sheet, but tool setters are not allowed to the die; they did look very much alike. 
é _ : same the 
go by it as the drawing may have been In giving the order of operations the 








revolutions of the spindle are noted for 
the total for We 


generally make the necessary special tools 


each, and each piece 


such as forming tools and special cut 
offs, and put them in the box with the 
cams If the piece to be made has to be 


turned and has more than two diameters, 
t pays to keep a turning or box tool set 
up. If of 
the 


as drills, reamers, tap and die holders are 


diameters 
Other 


only two we use 


regular turners tools such 


numbers to 
\IcK 


kept hand in. sufficient 


upply the demand 


on 





A Boiler Shell Puzzle. 


\ boiler shell, 
mgitudinal joint The 


] hal t 


equals one-half the 
- 


lhe strap is extended to form an envelop 
ne shell as in Fig. 2. How much th 

eng eased 
~ 


How much is the strength increased? 


[n a pressure tank not externally 
wall desirable ? Cc 


+] Sus 
1¢ dou re 


Modern Shop Floors Made Wrong. 


























\n account of a deliberately 
ho certainly know better, 


that 


mistake 


] 1 
Hace y nen W 


and for a coneern delights in 


iS ‘ 
vIgYes 


referred to as the 


nd, may serve to prevent others from re 
peating the same blund 

The upper floors rest on heavy ste 
heams, some 15 or 20 feet apart he 


pine joists are only two inches thick, and 
stead 1 being spaced a foot or so apat 

are put lose up, one against the next, and 

nailed through to it, making a continuou 


| mass, as shown in Fig. 1. Then above 

s one inch of diagonal pine, and on 

p is one inch of maple; thus making a 
| mass otf wood 12 inches thick 


consists in making the ends 


Phe mistak« 


of the joists meet on the beams and half 


way between them, as shown in Fig. 1 


» ends of the joists might 


have been one-quarter of the distance 


beam te shown in 


floor 


» the next, as 
have made a 


the 


hich would 


twice as strong from Same material, 


and with practically the same amount of 


labor: rr if the flo Ir is amply Strong as 


it was constructed, then it might have 


heen made of joists seven or even eight 


inches deep instead of ten inches, 
of equal or greater 


have a floor strength, 
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and saving something like a million feet 


of lumber in those Io or 12 acres of upper 
floors 

Any technical reader will, I think, rec- 
ognize the cantilever principle in this or 
at both ends as against the 


both Other 


the beam free 


beam fixed at ends readers 


may imagine what would take place if a 


joist 1000 feet long were resting on beams 


20 feet and loaded all 


every along until it 
bent into a curve, such as the dotted line 
in Fig, 2. Note how the curve bows up 
near the beams and bows down about half 
way between them. Also note that there 
is no tendency to bend at the quarter 


points 4 B ( So we can take a number 


ilternately 


ning them 
BI DH 


pract cally 1s 


f joists, and by j 


at quarter points and make a 


them stiff and 


n 
m1 


though each joist ran the full 
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\ BOILER SHELL PUZZLI 
Next these joints are strapped as in fig — — -— 






1900 





Does it? I don't 


but 


quite see 





















am open for enlightenment. I heat rhe 


cutter to a bright cherry, then smear 
with cyanide, and let it soak till its “nos: 
begins to run,” and then immerse in oil 


etting remain in one place in 
particular whethe 
The 


removed 


scale formed 


the 


‘old or warm. 


by the cyanide when leaves 


cutter in fine condition as to cutting edges 


ind size. Is there a better way, that 


not a shop secret ? 


I us 


tor )] steel, 


cyanide a great deal in tempering 


such as small and delicate dies 
bushings and work in which I want 


reserve the size form. I use an oil 


i 


vath instead of water Che legree of 


} ] 


hardness is regulated by letting the object 


remain still, o1 around \ large 


moving it 
cutter should be moved 
yf heat it retains 


only, as 


[his refers to tool steel only, 


+ } + +1 +1 + + ] 
»ols in its own heat in the bath, to its ad 


vantage Tool steel tempered in this 


requires drawing 
CARROLL ASHLI 


Systematic Economy in Making 
Drawings. 


Mr 
heading at 


under the above 


Part fa 


Summers’ article 
interested 


] 


page 5,40, 


me for which I tende1 im my 


greatly, 








FIG I 


A B 


Factory Floors made wrong 


Cc 








Fi¢ f 4 WHA 


shown in Fig, 1, is that when heavily 


across 


loaded the eighth joist, which runs 


the beams, will be broken long before the 
ther seven which end on beams, 


joists, 
safe limit 


R. J.D 


will have reached their 


Tempering Novo Steel with Cyanide. 


Do any of the readers of the AMERICAN 


MACHINIST temper Novo cutters with cy 


anide? The master mechanic has told me 


that 


this takes the life out of the st 





Mit 


HT HAVI 


thanks, 


criticisms im 


BEEN 
take my 
spirit Whilk 
agreeing with him on some points, I think 
that he 


hope he will 


the 


and 


right 


has overstepped the mark on sev 


eral others, on which I will venture to 
express my views 
One point is that of the decimal fra 


tion. I have never had any misconception 
of any dimensions when’ written thus 
10.25, that is, putting the whole nun 


ber in large and the fraction in small type 
A dimension thus given 


uble to the 


does not give any 


men even though 


a 
shop 
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the decimal point does not print clear 
Now keeping in mind the subject, Mr 


Summers 
be 


that drawings should 


1 system which fr 


Says 
checked, 


m e 


perience I can say would lead t 


many) 
more blunders in our drafting room, if 
were adopted The smartest of drafts 


men are only human, and are all liable t 


1-25 


not 


AMERICAN 


t10n 18 


diameter 


1 


] 
qimens 


1 
noticing thi 


1OnS 
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FIG. 2 
) WAYS OF SHO 
, an , : 
and do make mistakes [ am sure there 


Is no appreciable 


econon 


through drawings not being 


a proof of this I will en 


two ridiculous blunders, which 


a few months ago at a place | 


gaged at as a draftsm ind 


checker would certainly have 


A Is 


quired 34 incl 


special threaded notch nut was 


thick [he draftsn 


must have been disturbed while dime 


sioning the sketch, and the figure wa 
rather vague, reading instead 3 inch. 1 
went through without checking into 
works, and was made entirely befor 
foreman erector found out that thi 
had been made 3 s thick inst 


44 inch This may 


to some of your readers, but it is a f 
It is really remarkable what constructio 
4 machine man will put up i. drawing 
unless it 1s perfectly explicit 

\ draftsman wl detailing s 
show as many views as will be requit 


from the workman's point of view, 1iot | 


aiscovered 


own he draftsman very often has 
image of the required pi in his mind’s 
eye, and does not give the machine man 
his idea of the piece through a lack of 
views 

\ careful choice of necessary views 


essential, as will be seen from 


ing by no means uncommon 


piece, a shaft, was required 


flattened oining an 


portion, adj 


cylindrical part, the flattened portion being 


dimensioned in the end view Chis was 


drawn as shown in Fig. 1 


MACHINIST 


oticed that the flattened por 
same width across flats as the 
f the round part rhe m 
s, from the sket« not from 
it once put it in the lathe and 











turned it 1.5 inches right along, with a 
blissful disregard of the end view He 
certainly was very slack to make such a 
L5 
1-5 - 
49 
i} > a 
a Pee I 
YI 
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YQ 
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FIG, 2 
\ OVI | 
11 ( ) ] I i dratt man s 
y to prevent sucl nistake 
In Fig. 2 you w see th st practice 
dratting su ECE 
\nother point w worth consideration 
s the st geering I ension imes Chis 
vel w lig r through 
row heads ben nissed 
In checking details have found it very 
seft to pla ly SK tie pies 
1d sé catcl ny rot f drafting \ 
_— re wat hiefly an g 
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[he llustrations show in mp 
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1¢@ | nd } ive eve 
lig t ope se on the 
»\ +e T “\ nN th 1 
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JoSEPH STRYHALI 


Soldering and Brazing without 
Heat. 
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I find that calcined tartar is an old ings in one cut. A does the roughing and work as separate units in cast-iron holders 
name for carbonate of potash and is B the finishing. The saw cuts a slit still which are hinged together. This design 
obtained by calcining hydrogen potassium deeper into the work, thus providing a admits of an adjustment of the cutters 
tartrate, but no one need take the trouble take up for wear in the slide that works when sharpened. It will be seen that 
to calcine the tartar as all druggists sell in the chair back. Now in this attach- when the hinged part is attached to the 
carbonate of potash, and it is a wonder ment there is apparently no adjustment; collar that fits the steady arm of the mil- 
‘f them did not know of it under however, when the cutters have worn ler, the whole fixture can be attached and 

removed as a single unit, without disturb- 


some 


ing the alinement of the cutters. The 
lower or driving shaft is made long 
enough to enter the taper hole in the 
spindle of the miller as seen in Fig. 4. 
The limit of adjustment to this fixture 

















FIG. 4. DUPLEX MILLING ATTACHMENT. 
is governed by the diameter of the gears, 
and I had the cutters made to a size that 
would admit an adjustment of 0.062 inch 
before the gears meshed tight. This would 
seem to give the cutters a chance to 





chatter and to obviate this I expected to 
FIG, I, THREE-SPINDLE MILLING ATTACHMENT. 


] 


its old name. I got the information on T a 
brazing without heat from Spon’s “Work ee 
shop Recipes.” 


Tuos. R. HASSALL. 








sy « 
Nut 
Two Milling Attachments. imal ri) 
sa ep | 
[These two attachments have given such k i 
a good account of themselves, that they : 
may be helpful to the other fellow P 
I have made no attempt to make th 
bearings in these tools adjustable, be 1 | 


cause it is not necessary that the life of ae Sn 
a fixture in this identical shop, which | 




















builds dental chairs, should be very long, Cc “tan B Lett A Right 
on account of the constant changes in th a 4a ) . 
design of the chair } LA 6‘T x ) 
hig. 1 shows one af the fixtures at an \ | 
tached to a Cincinnati milling machine ' | < > \ : 
This fixture does in one operation what " ff S i, an e | 
heretofore was accomplished in three, and A Ox Se +] 
while the platen has to travel somewhat x! — 
farther, the feed has not been decreased, e | 
so that the time saved is about two I ; j : : 
thirds on each piece milled 
In Fig. 2 the cutters 4 and B and the 
slitting saw C are shown mounted on .)~Cté«&@Y ;.~C 
shafts connected by gears at D. The T : ee 
central shaft is driven by an interlocking . see | 
joint at E. F is the tapered driver which 
fits the spindle of the milling machine } ] 7 
the gears - are secured to their shadts FIG, 2 HREE-SPINDLE MILLING ATTACHMEN 
by Woodruff keys and are 8 pitch and 
23 teeth down thin, washers may be placed behind have to make the secondary gear of com- 
The cutters 4 and B are made of Novo _ the finishing cutter B, thus throwing it out posite form; that is, two gears in one, so 
steel. A is 0.031 inch smaller than B, and of line. But as yet no adjustment has one-half could be turned just a little and 
the saw is 0.0625 inch thick. The cutters been necessary thus take up the slack; but upon testing 
mill an opening in the back of a dental Fig. 3 shows a drawing of a duplex the fixture on a coarse feed, there was 


chair, cutting both top and bottom bear- milling fixture I made the two shafts not a tremor other than that of the miller 














August 16, 1906. 


itself. 
large cutters causes it to work so 


I believe the overlapping of the 
free, 
as there is no time during the cut but 
what the teeth are continuously engaged 


in the work. This fixture does in one 


operation what was formerly done in 


seven. 

















FIG. 5 DUPLEX MILLING ATTACH MENT 


the at- 
tachment, together with the gear guard 


Fig. 5 shows another view of 
and the piece it is designed to mill. 
CARROLL ASHLEY 


A Shortcoming of the Technical 
Graduate. 


When I see 


writes at 


anything such as Engineer 


page S06, 1t arouses my interest 


at once, for I have a small boy for whos¢ 





PLEX 


3. DI 


future education I shall have to provide, 
At 


first glance it struck me that Engineer was 


and his bent is decidedly mechanical. 


about right, but now I am not so sure 


I doubt if it would be good policy for 
these schools to train their boys to be 
better their drawing boards 


much over 


MILI 


AMERICAN MACHINIST 


than they are. I doubt if the schools can 
obtain the men who can tell at a glance 
whether a drawing is fully dimensioned 
not; I doubt if more 
given to school education 


time should be 
than is 


or 
now 
given; and I doubt too if Engineer has 
had a fair run of technical men to judge 
from 

I have had only seven green technical 
men work for me. Two were supposedly 
good men, the other five were tail enders, 
who worked for me only while they were 


hunting up good jobs. Of the whole lot 
there was not one that failed to come 
up to the scratch and make in a few 
weeks as good a draftsman as I could 
use. I remember that the worst one of 
the lot made me some patent-office draw- 
ings that went through without a word, 


and this after a patent lawyer, a graduate 
of the same school, told me that no man 
not specially trained for the work could 
make a drawing that would pass inspec 


tion. These boys all had their faults, 
most notably a bashfulness about putting 
on ink and a tendency to spatter on 
dimension lines without thinking how 
they would be used, but it took only a 
few weeks for them to get into line. What 


is the use of the schools doing anything 
more for them? 

I do not think I shall send my boy 
where they intend to teach him any trade 
| believe in trade schools, but I want my 


If he 


I will put him in a trade 


boy to become an engineer cannot 


make an engineet 


school and let him do what he can from 
that way of starting. 1 expect him to get 
A 
geen ) 
aan / 


| 


: 
To _ | 


} 


a { ) 








i — ) 
Cutt 
i¥ G 
) 
y -- “Ta 
| SILIITA9 Z j 
buy t t 
S] Miller 
ING ATTACH MEN 
grounding in the underlying principles 


of engineering, to get a fair education in 


a general way, to learn to write better 


English than I can teach him, to learn to 
the 
If he gets 


be a gentleman and to take some of 
hard knocks of life gracefully 
these things I shall expect him to turn 
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to any branch of engineering he may 
think he has a liking for, and, beginning 
at the bottom, I shall expect him to work 


his way up through much faster than he 


could if he had only gone thr rh the 
shop. This is the same thing as saying 
that if the school will sharpen his wits 
along lines tending to the mechanical, as 
thoroughly as the colleges do for their 
students along general lines, I shall feel 
that the money has been well spent. I 
do not see any object in sending him 
through a college where they will only 
teach him to think in Latin or Greek, 
when I realize that an equally good men- 
tal training can be had and also a fair 
amount of useful information gathered 
with no more effort or time. If he should 


come out of school a specialist, especially 


in drafting, I should feel that something 
was wrong It may be good for these 
boys to take a short job in some drafting 
room while they are looking around for 
something better to do, but I have seen 
so many who have suffered by staying in 
the drafting room too long that I feel 
like putting in a word of warning 

Some little time ago I was approached 
by a young man who wanted to know how 
he could get out of the drafting room 
He was a total stranger to me, and I am 
sure I do not know why he said anything 
to me about it, unless it is that people 
seem to think that I am a sort of public 
recipient of hard-luck stories Inquiry 
developed the fact that he had graduated 
well at one of the leading schools, had 
had a chance to go into tl lrafting room 
of a large, well known shop and_ had 
taken 1 He had struck their gait easily 
and was making $3 per day of eight hours 
and had, so he thought, reached the limit 
Like the meth f resuming specie pay 
ment I told him that if he wanted to 
get { hoy thie \\ t 1 was t 
eae) t t what ld get 
nd worl p fast he ld And 
there w tl tr About a de f 
ind fa day wv 1 he ret 

ide a shop | M d and had 
tu h dre | p ' t ¢ 
it ry in tl f 

ou f vy wil thinl the b W 

{ through the draftin rt 

; fot Za f } 

tl gh tl » No man wl had 
shop expe! vill believe that a m 
wit a a { | ny 4: 

‘ . worl ‘ se 4 
who 1] he cl ng f nat 
ire shop educated. They appreciate t 
lvantage m of techn y trained 
me ind tl re 1 e their shortcon 
ng ind they ve hop which 1s 

lly just the place to make good those 

hort ing Drafting abilit cuts a 
most no figure with them, shop ability 
everything 

The problem of getting instructors in 
these schools must be a troublesome one, 
at the salaries they can pay. and if they 


were to try to get instructors who “can 








glance at a drawing and instantly locate 
issing dimension” I ar ifraid they 
would come out shorter at the end of 
the year than ever. It must take a skil 
ful man indeed to do this. I have had to 
a drawing board for twenty or twenty 
years, and there is nothing that I find 


» dificult as to take another man’s draw 


ng and say whether it is all there or 
It means the nscientious going 

over of every line and every dimension. 
It is a tedious job that is terribly irk- 
me to any man who is capable of it 


schools 


please don’t try to have these 
put anything more into the boys’ heads 
hey are jammed full nearly to bursting 
now whe they come out, so full that they 
have to forget something before they can 
bh anything mor IeNTROPY. 


Throating Dies with an End Mill. 


sketch has proven it 
of 


] jig sn 


wh in 


f efficient for its purpose—that 











roating dies for bolt cutters In the 
place where the writer works this job usu 
ally was done with the file, but now the 
ipprentice boy using the jig does such 
«¥ 16 
A 
la,‘ 
ry, i 
16 
- y 
FIG. 1 Jig for T! iting Bolt- 


+ 
4 
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FIG,2 The Jig in Use 
work on the milling machine Fig. I 
hows the jig with dimensions Fig. 2 
shows the die placed in the jig, which is 
en held in the vise of the milling ma 
chine [he end view in Fig. 2 shows the 


if the die set in advance of 


cutting edge 
the end-mill center line, which gives the 


As the 


inch thick, it will be held firmly; the 


required clearance, die 1s 5/16 


jig 
ng only inch thick, the latter merely 
» hold the die at 


serves 


the proper angle 


while being clamped. It is well to have 
the dies belonging to one set of equal 
length \fter feeding the first die verti 


cally to give the proper amount of throat, 


the dial can be set at zero, which setting 


will then answer for the remaini 
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\fter the dies are hardened the cut 
ting side is slightly ground on the emery 


wheel, 
temper colors, and also gives a sharp cut 


t edge A. B. GINNER. 


ng 





Machining Fly-Wheels in the Lathe. 


We had a contract 


of fly-wheels a few years ago. They were 
22 inches diameter, the rims were 234 
inches square, and one end of the hub 
was a flange 4% inches diameter and 


134 inches 


smooth 


The bore was 
had to be 
over and up to the arms on the inside, the 


inch thick 


Che rim turned all 


flange faced on both sides and turned to 


out a large 


vage \s we expected to get 
number of other wheels of a similar na- 
ture, we felt that it was well worth an 


effort in the way of some special appli 
ances 

We made 
the carriage of a stiff 30 inch lathe, on the 
left-hand side of the regular cross slide, 
bolting it solidly at the T-sl On 


slots. 
front end 


a casting that reached across 


the 
of this casting we had a circular 
as the base of the 


fitted 


seat the same diameter 


compound rest which we to 


[his made a species of “full-swing” rest 


i 


4, 





LATHE FIXTURE FOR 


In the place from which we took the com- 


pound rest we secured a suitable block 
having a T-slot, to which another tool 
post was fitted 

In this way we were able to run two 
tools at once on parts of the rim, cross 


feeding the left-hand one by hand 


Che 


rig we made to hold the wheels 


shows the 
A three- 


arm spider was first made and screwed on 


accompanying sketch 


to the spindle, on which were secured the 
bolt 
was used and the spherical part held se- 


clamping devices shown. <A 7¢-inch 


curely in position, using as a shoulder a 
wire snap ring sprung into a groove inthe 


manner indicated. By the use of this rig 


we were enabled to secure a good hold 
on every arm without springing the wheel, 
as the spherical feature gave us a three 
point bearing his, I think, will meet 
with the approval of Professor Sweet, 
whom we all know to be an ardent advo 


cate of three legs on lathes, jigs, etc 
We carried a floating reamer on an ar 
bor projecting from the tailstock spindle 


which makes it possible to see the 


for a large number 


HOLDIN(¢ 


1900 





We put on the best double belt we could 


buy, and after a day or two the operator 
was making chips at a rate that threat 
ened to bury the lathe. He was turning 


wheels 


out at the rate of eight per day, 
which seemed very satisfactory to us 

\ few days after getting started on the 
job Mr 
happened to drop in at a neighboring me- 


there 


Brown, our mechanical head man, 


chanical institution and while was 


introduced to the representative of a ma- 
makes 
Said 


that a specialty of 


he: *] 


Brown, as I 


chine-tool firm 


vertical boring mills am 


very glad to meet you, Mr. 
was on my way over to your place to show 
you how to save money on turning your 
fly-wheels.” Brown replied that, while his 


firm was doing fairly well along this line, 


they were always interested in improve 
ments Half an hour later the traveler 
came 11 Brown was down at the forge 


engaged in tempering a delicate milling 


cutter, so was not at liberty to greet his 


visitor, who soon found and entered into 


1 1 


conversation with the man who was turn 
ng the fly-wheels 
\ few minutes later, when Brown ap 


“Mr 
to receive an education, but 


“What 


proached, he said: Brown, I did 


not come here 


learned something.” have 





FLY-W HEELS 


you learned?” “It 1s my business to sell 


machines for turning fly 


wheels, and | 


manage to keep pretty well informed as 
to what others are doing in this line; but 
considering the amount of work you ar 
doing on those wheels, you are turning 
them out faster than anyone else that I 
know of, and it is useless for me to at 


tempt to sell you a mill.” This was very 
gratifying to Brown, providing he was not 


giving him “taffy,” but there seemed to be 


no reason for this \fter a short stay 
our visitor departed, and the lathe man 
told Brown that he had “stuffed him a 


“How much?” “Oh, I told him I 


turning out nine a day, and once ill a 


little.” 
was 
while ten.” 


Today there are machines built that 


will turn out possibly twelve or fourteen 


j8-inch fly-wheels per day, but there is 


usually much less work done on each 
wheel; further, ours was nothing more 
than a good ordinary commercial lathe, 
and not a machine designed and con 
structed especially for fly wheel wort 
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so I still think we were doing passably lower by a clamp at the sick he s \ nd ou \ft 
well Cuas. A. TRASK photograph Fig. 2 shows the duplex tool turning and t 
In action nto three sectior ne key way 
A Duplex Lathe Tool Holder—A , We — ee ee — 2 ; 
Hand Press—An Adjustable oh tige agama aE nahn se ¥ 
eae dental chair which we build that can b ewe 
Milling Cutter. sk ail det snceel pe to educa ye . —_ 
the master mechanic toward their intr the desired stay ve t 
Iigs ind 2 show a duplex tool holder duction sections along on 1 tapered end of 
that makes it possible to take a roughing [ designed a small hand press that = shanl 1 ed unt t « p 
and finishing cut at the same time makes an oblong perforation in a met 
We ha 1 cast-iron cylinder that has plate and at the same time bends a ly 
on its periphery four ribs. This cylinder, downward at right angles. This press is 
indicated at 1, Fig. 1, is turned on « shown in Fig 





a 




















a ae 
FI HOLDI 

ters in a lathe. If the outside were plan We have oc to do a lot of m g 

the duplex tool would not produce a per making a cut lik he opening in t 

fect surface, inasmuch as the irregularities piece Fig. 4. The cut is not wide enougl ; boss — 

of the casting would be followed by th to introduce a duplex cutter into it and the three s king 

cutting tools; but the ribs being only an using a cutter wide enough to take bot! cutter 

inch and quarter wide and the distance bevels at once necessitates the making oft | think | have t 

from the cutting edge of one tool to the new cutters quite frequently, as after b the streng ft my tter, a nly 

eda f the other being greater than the ing ground it is apparent that a narrower \ ‘ t 

widtl f the rib, the roughing tool passes slot would result An inserted tooth 1 1] retical tl tr but practica 


ib before the finisher begins cutting 





/ 


— 
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FIG. 2. DI 


PLEX 


TOOL HOLDER IN 








iF er words the action of the finishing 
FIG. 5 N EXPANDID 

to s in no way influenced by any itt 
regularities that the rougher may en not practical necessity | me to de ( o | 
counter [his arrangement of two tools sign thi wn g. 5 \ tool take t t A ‘ 
makes t possible to se either is a Stes shank ed i show! an ree diIw ‘ wa t wi 

igi I he finishing tool 1s set abou: threaded il ke B | pl “\ t 
one-sixteenth behind the rougher. The the periphery t ir is drilled t pil t 
holder is made of gray iron; the upper hole for a sp vrench. The cutter tl thi " 
tool is retained by set screws and the made of N el, in e€ piece, tapere g anyw 





let us it runs the 
ment needed for this identical job is so 
slight that it is a practical cutter never- 


CARROL ASHLEY. 


suppose true; adjust- 


theless. 





Eliminating the Tracer—Better Not. 


[ was much interested in the article 


called “Eliminating the Tracer—Sugges- 


tions Regarding the Making of Blue 
Prints,” at page 123. The gymnastics 
through which drawings are put in 


order to get a desired print is indeed at 
tractive reading. But the matter of costs 
and practical application of the methods, 
I think, will not be attractive. 

One of the points to be considered, 


aside from the making of blue prints 
from a tracing, is the advantage of having 
all drawings on a certain prescribed sheet 


bills of 


material etc.; for in a large concern where 


as to size, foot-notes, margins, 


the number of drawings runs up into the 
thousands, some uniform standard has got 
to be adhered to that the 
can be handled efficiently and in order 
that the bills and the other 
information taken 
separate from the drawings, for different 
the 


separate 


in order files 


of material 


which are sometimes 


files and usages, may be in proper 


place on the drawing for blue 


printing, and may have the same con- 
ventional specifications. 


In making a pencil drawing, it many 


times occurs, especially on layout and 
general drawings, that the draftsman is 
compelled to overstep the exact pre 
scribed size of a sheet upon some one 


margin by an inch or so, this caused by 
the fact that he can never know the exact 
shape that all the the 


drawing will take; hence his drawing or 


size or views of 


direct copy of same is not fit for a standard 
file. In first-class drawing rooms, where 
standard methods of specifying material are 
used and where they are particular about 
uniformity in size and form of letters and 
figures, the tracer is practically indispen 
sable for he is trained in quickly and neat 
ly forming his letters and can be used in 
the place of the much 


more expensive 


draftsman for putting in the bill of ma 


l, blank bills being 


terial, forms, and notes 
furnished the draftsman, who fills them 
out and pastes them on his drawing, in 
stead of having to take the time to print 
them in. 

Another feature which makes the tracer 
very desirable is that he can give proper 
weight and size to full lines, broken lines, 
and center lines and thus make the draw 
than 
could possibly be gotten with a print from 


ing stand out much more clearly 


a pencil drawing made by a draftsman 
who should have other things on his mind 
than the size of his lines and the exact 
placing of his letters. 

Referring to the use of white translu 
cent paper, I cannot see how it could be 


used in layout work where a great deal 


of erasing and working over a drawing is 
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necessary before the final design is decided 
In this case a hard pencil is neces- 
sarily used, because the constant working 
over would smear the soft-pencil lines, 


upon. 


and the hard pencil makes an unremovable 
indentation which 
less of the erased lines to show up in the 
print, thus seriously complicating matters. 


would cause more or 


The making of a “Brownie” is a rather 
slow process, and quite expensive, and as 
a rule the prints from them are ragged and 
indistinct. 

It appears that in any large place where 
the volume of work is enormous and cer- 
to be adhered to in 
the making of drawings, this causing a 
good deal of work such as putting in 
forms, where 
forms must be so placed that they can be 


tain standards have 


standard etc., and these 
rapidly duplicated separate from the draw- 
ing, that a tracing is almost indispensable. 
And of course as to the matter of changes 
the most satis- 
factory, no chemicals being needed to re- 


on drawings a tracing is 


move undesired lines, and“%he erasing of 

lines not effecting the replacing of other 

lines F. H. NEELy. 
418 Rebecca Ave., Wilkinsburg, Pa 


Cast-Iron Beams. 


The figures given by C.41770 have a 
very familiar look. In my text book the 


formula is given as M = S, Ss is the 


c 
flexure of the 
For cast iron it is given as 38,000 
is the least 
A table is given with 


ultimate ma- 


terial. 


strength of 


pounds per square inch. / 
moment of inertia 
formula for finding the value of 7 for a 
number of given sections. This table also 


shows the position of c for the given sec- 


tions. c¢ is the perpendicular distance 
from the neutral axis to the outermost 
fiber. No mention is made as to whether 
this “outermost fiber” is to be in tension, 


or to be in compression; neither is any- 
thing said as to whether it is to be on the 
top or on the bottom. In the illustration 
given it is shown as being on the top. This 
for a 


would be all right if always used 


cantilever. On the page following the one 
giving the moments of inertia is one giving 
the maximum bending moments. The va 
rious kinds of beams are illustrated and an 
thatifa T sec 


the same side 


inspection of them shows 


tion of beam is used with 


up in all cases the outermost fiber will be 
in tension on part of them and in com- 
pression on the rest. 


Immediately following the formula 


given above is this declaration, “The 
values of J and c depend wholly upon the 
size and form of the cross-section of the 
beam, and S, is the ultimate strength of 
flexure of the material.” 

How, from these statements, is a young 
draftsman who refers back to them when 
needing to use a cast-iron beam of T sec- 
tion to understand that c is the distance of 
the outermost fiber of the side under ten- 
from the neutral Having no 


sion axis? 
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“previous experience” he has to rely en- 
tirely upon the statements of the books 
that are within his comprehension, and 
with which he is familiar. 

With cast iron at the head of the table 
giving the value of S:, how is he to know 
that the formula as given does not apply? 
With the illustration of the section with 
position of c on it before him, how is he 
to know that it is hight minus c that he 
should use in some cases instead of c? 

The practical man is not apt to be mis 
led by such things in the lines with which 
he is familiar, but the knowledge of them 
often makes him afraid to trust what ap- 
pears to be the plain statement of the 
books in the things with which he is not 


familiar C 471096. 





International Maritime Exposition 
at Bordeaux in 1907. 


An international maritime exposition 
in celebration of a century of steam navi 
gation, will be opened in Bordeaux on 
May 1, 1907, under the auspices of the 
League Maritime Francaise, and the of 
ficial patronage and aid of the French 
Government and other organizations. The 
exposition, last about six 


months, will be opened to all countries 


which will 


and will receive all industrial, agricu!- 


tural or artistic products pertaining to 
maritime affairs. It is intended that each 


foreign country participating shall ac- 


credit to the commissioner general a spe- 


cial commissioner to represent its exhib 


itors. The exposition will be constituted 
into a bonded warehouse, consequently 
the products exhibited will be exempt 


from verification, custom-house and octroi 
taxes 


Information regarding the rentals for 


space may be obtained from the commis 
sioner general at Bordeaux, and requests 


for admission must be addressed to this 


official prior to February 12, 1907, or dis- 


satisfaction may result and requests may 


be refused. Exhibitors who may require 


water, gas, electricity or motor power 


must state this fact on their application 
for admission, giving all necessary details 
as to the speed required for each of their 


apparatus The price of power will be 
fixed at the lowest possible rate. 
rhe 


different 


contains 92 
17 groups, 
Marine history and fine arts; 


general classification 


classes, divided into 
as follows: 
instruction; charts and instruments; navi- 
and commerce; materials 


gation navy; 


for construction ; motor machines and pro- 
pellers; fittings and apparatus; automobile 
boats of all 


nautics; port and harbor works; sea and 


navigation and types; aero- 


river fishing; hygiene, salvage and sports; 
ships’ provisions, food; various industries ; 


commercial relations of Bordeaux with 


the colonies; social economy, works of 
mutuality and charity The Commis- 
sioner General is M. E. Bertin, 26, cours 
du XXX-Juillet, Bordeaux, France 
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Mayer’s Twist Drill Grinder. 


A machine for automatically grinding 
twist drills has recently been devised by 


M. Mayer. of Offenbach-on- Main, Ger 


many. It 1s shown in the accompanying 
iJlustrations, Fig. 1 being a side view, 
Fig. 2 a plan view showing the drill ad 
justed ready for the commencement of 
the grinding operation, Fig. 3 a plan 
showing the drill at the ends of its cir 


section on line 


line CD 


Fig. 4a 


5 a section on 


cular movement 
A B of Fig Fig 
of Fig. 2, and Fig. 6 a 


bolder on line E F of 
of 


section of drill 
The 


nent 


Fig. 2 prin 


cipal features the arrange are the 


. 
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also adapted to be moved in a horizontal 


direction, and is provided with springs 


23, 24 which tend to draw the plate rear- 
lhe 


oon w 


wardly. plate 8 is provided with a 


h, and supported by 
drill 


unted 


spindle hic the 


plate 8,an arm 9 carrying the 


yr holder is pivotally m 


spindle 10 two wheels are mounted, on the 


onical-toothed wheel 11, 


toot! 


lower end 
and on the 
The 


motion of the wheel 11 to wheel 13 ind 


upper part a 


wheel 12 serves to transmit the rot: 


14 The wheel 14 is keyed on 
end a cone 
ed 
drill holder 


carries at upper 


pinion 16. This pinion drives a toot] 


wheel 17, which is fixed on the 


























means employed for enabling the angle 
to which the points or lps of the drill 
are ground as well as the amount of the 


“backing” to be regulated whilst. th 


grinding is being effected 
By means of a pulley 1 rotary motiotr 
is imparted to a shaft ind consequently 


also to toothed cone wheels 3 and 4 which 
are slidable thereon Both the wheels 3 
and 4 are provided with slidable sleeves 
which are rotatably carried in bearings 5 


screwed to two 


the 


6, which 


superposed 


latter are fixed or 


supporting plates 7 8, 


bearing 5 to the lower plate 7 and the 
bearing 6 to the.upper plate &. The sup- 
porting plate 7 is provided with a screwed 


spindle 34, whereby it may be moved in a 


horizontal direction and the plate 8 is 


— ee 
































center 


fixed, the arrangement being such that 


the drill will be rotated with the 


whether either the plate 7 or 8 1s moved 
or whether the arm 9 is rotated about the 
spindle 10 

| ¢ pinion 3 gears with and ro 
tates a cone wheel 19 which is mounted 
on a spindle 20. The spindle 20 is rotat 
bly carried by the plate 7, and its uppe 
end is provided with a disc having a pin 
21 eccentrically mounted thereon. This 
pin engages 1n a slot in a plate 22, so tha 


by the rotation of the spindle 20 the plate 
will be reciprocated backwards and _for- 
wards. The plate 22, slidable on the plate 


8, and the plate & will be drawn or 


pulled 


rearwardly by the springs 23 24 


roller 25 


to 
t 
o*) 


until a 


ontact with a seg- 


mental plate 26. This plate 26 is rotatably 
1ounted olt 27 which is fixed on the 
uppor yr plate 7. Further, the plate 26 
rests g 1s guliator rew »s \ 
neans 1 W said plate nay « id 
usted i re rew 235 18 carried by orn 
2Q 5 nxre oO ‘ 1 7 \t ne side 
on the plat 2 re 1s a lug 30 through 
which ting screw 31 passes. 
\o st tl 31 the enlarged part of 
} ( raw Dy eans of a spiral 
ring by me t the screw 31 the 
iwle of the ar elatively to the face 
f the grinding wheel 33 ts regulated 














| 40 





r /2 2 1 7S 26 29 » 
a m- aca: Hasicy 


ie, 2S 


[ AJ 















is eccentt 
tated , 
wl 
f t! ort 
7 1 ¢ hie 
1 ' 
hat the re 
the T 0 
1 of t he 


\ st t held at in 
ec grit g disc, about as shown 
| ndle 20 together with 
Z Ss sinu eously ro 
relative proportion of the 
l t Ss spindie being 
n t Irill i} ne rey 
pind! 20 1 its pin 21 h r 
r¢ In Fig. 2 the dr 
lyusted the commencement 
ding operation. By the rota 
21 the plate 22 is moved so 


gulator screw 31 partly rotates 


ent of the the 


prings 23 24 are enabled to draw the plate 





8, together with the driil holder, to some 


a rearward direction, so that the 


extent 1n 
is always in contact with the 
edge of the 


drill 


grinding disc is so changed as to 


angular plate 206, 


by angle of the relatively 


to th 


' ay 1 9 } 
cause tae backing to be 


effected 


necessary 
When the 


] 


pin 21 has made half 


eccertrically placed 
a revolution the axis 
yf the drill will have been moved from the 
F shown in Fig. 2 to that indi 
H, the itself 


position 


position FE 
cated by the line G drill 


having rotated to the shown 1n 


Fig. 3. 


It will 
eround on the 


thus be surface 


half of the 


seen that the 

drill 1S of 
spiral form, the cutting edge being ground 
to an angle which the line E F makes with 
the face of the grinding disc, and this 
angle, 
ally altered until at the end of the grind- 


ing stroke the axis of the drill will make 


as the drill slowly rotates is gradu- 


an angle indicated by the line G H (as 


shown in Fig. 3) with the face of the 
sid disc 

The 
is such that when the position shown in 
Fig. 3 
the springs 23 24 moving the plate further. 


length of the slot in the plate 22 


is reached the pin 21 will prevent 
The pin 21 by moving the plate 22 also 
moves the plate 8 together with the drill 
holder and drill away from the grinding 
also the from the 
This drill 


has made a further quarter of a revolu- 


lisc, and roller 25 


plate 26. continues until the 
tion, and the pin 21 consequently a half 

\fter this, the 
half of the drill 


cutting edge will be effected in the manner 


revolution. grinding of 


the other or the other 


lready described. 


It will be seen that the screws 28 and 31 


nsiderable importance to the 


are E ce 


proper grinding of the drill; the former 


of these screws by causing the angle of 


the sloping side of the plate 26 to be 


changed determines the amount of the 


and the latter 31 determines 


backing,” 
the angle to which the cutting edge, rela- 


drill, 
adjustable 


tively to the axis of the will be 


eround Both screws are 


grinding is proceeding. Fur- 


cutting 


while the 


ther, by reason of the end 
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controllable and revers 
Revolution, built in 


had a length of 140 


independently 
ible, was the yacht 
1902. This yacht 
feet on the water line, beam of about 17 
feet and a displace- 
pro- 
turbines of 


feet, a draught of 
ment of about 200 tons, and was 
vided with two independent 
about 1,200 H. P. each, turning outward 
and designed to run between 650 and 750 
revolutions under full speed conditions. 
The turbine casing, including the revers- 
> inches 
The 


turbines were not designed to show any r¢ 


ing mechanism, was only 5 feet 1 


in diameter and about 4 feet long 


markable economy, but were expected to 
consume about thesame amount of steam 
as an ordinary triple expansion engine 
conditions of service 


under the usual 


This yacht was put into commission in 
the spring of 19¢2 and was kept in com- 
mission and used for exhibition purposes 
continually, with the exception of two 
months during one winter, for a period of 
a year and a half. 

The practical operation of the turbines 
Was in every respect most satisfactory 
and convincing, neither one ever having 
kind, and 
the steam consumption was shown by 
shaft test to be 
equivalent to that of the ordinary triple 


required any repairs of any 


torsion substantially 
expansion engine under average working 
The boat, failed 
to develop the speed anticipated, and it 


conditions however, 
was a long time before we could find out 
why this was so. The impression seems 
to have got abroad among marine engi 
neers that the failure of this boat to show 
a speed consistent with the high power 
provided was in the main due to a fail- 
ure of the turbines to develop the neces 
sary H. P. Such was not the fact. One 
of the turbines when driving the screw in 
the subjected to a 
very careful torsion shaft test by Prof. 
James E. Denton, who, with Prof. Webb, 


devised and worked out an ingenious and 


ordinary way, was 


accurate method of measuring the angle 
of twist of a specially calibrated length 
of torsion shaft introduced into the line 
shaft for this purpose 


that the turbines developed the full power 


The tests showed 


POWER 


AND ECONOMY OI! 


nd talent 


insure sSuc- 


even when the best knowledg¢ 
are availed of In order to 
cess We not only had the vessel « lesigned by 
a well known firm of yacht designers and 
builders who had previously built a yacht 


which was and still is the fastest vac ht 
in this country, but we had the yacht’s 


+ 


model tested in the Government 


testing 
tank in Washington, and the scre\’s were 
designed by a very distinguished 
this 


were 


author- 
country Several 
built for the boat 
diameter of 4 feet and a 


ity in 
screws 
set having a 
pitch of }; leet and having thin blades 
of well known form From what now 
known of the action of propellers of this 
the fact that the 
turbines did develop the power expect d, 
the 
Revolution was in her 


character and from 


been led to conclude that 
the 
model, which, in the afterbody is 


we have 
trouble with 
veryv 
bad, her floor not being drawn out aft 
is confirmed ky 


far enough. This view 


the best marine architects whom we have 
consulted about the matter and who have 
the boat, 


a S] eed 


observed the wave action of 
which is very excessive, even at 
of only 18 knots 

The reversing and manceuvering capac- 
ity of the I 


than anticipated, and was very 


Revolution was even 


tory. In a manceuvering test 
a Board of the Navy Departm 
that going ahe: 
(about 18 knots) the 
standstill in the wv 


found when 
speed 
brought to a 
seconds after the engine room egraphs 
were thrown over The boat used 


New York Hi: 


a year and a half, and her reversing power 


extensively about irbor for 


was called into play to the utmost very 
frequently, but it never failed to respond 
with the necessary power, and during the 
whole period of her use demon 


stration’ no trouble of kind what 


an\ 
ever was had with either of the two tur- 
bines 

Fore River Ship 
Massachu 
setts, at the instance of its very able and 
Bowl SD 


and after an investigation into the cor 


ago the 


Some time ag 


building Company of Quincy, 


progressive president, Admiral 


ONE TURBINE 


against the 


drill 


grinding disc by the spring 32, the 


of the being pressed 


said horse Dry steam per bour 
indicated H.P. of 
equivalent piston 
engine 


Indicated 
power of equiva 
lent piston en 
gine. 


Brake horse-power 

Revolutions per or horse - power 

minute. delivered to pro- 
peller. 


Number of steam 


end may, by merely pushing against the 
; . passages in use 


free end of the arm 9, be moved away 
% 2 


from the grinding disc to permit its being 9 
inspected a 

748 1,096.0 
672 761.6 
596 . 6 467.1 


452.5 192.3 


Marine Applications of the Curtis 
Turbine Steam.* 


BY CHAS. G. CURTIS, 


The first vessel to be propelled by 
steam turbines of this type, and the first 
vessel of any kind to be fitted with twin 


shafts and screws and twin turbines 


* Read at the thirteenth general meeting of 
the Society of Naval Architects and Marine 
Engineers 


1 throttled 265 .3 95 


expected, and that the steam consump- 
tion was about 1714 Ibs. perI.H.P. The 
results are given in the above table :— 
The failure to get the expected speed, 
viz: 21 to 2113 knots under conditions 
the boat actually showed only 
18 knots, furnishes another illus- 


” 


where 
about 
tration of how easy it is to ‘‘fall down 
in an engineering matter of this kind, 


parative merits of the two types of steam 


turbines available for the purpose, 
entered into contracts for the construc- 
tion of two large vessels to be equipped 
with twin independent Curtis turbines, 
which vessels, together with the turbines, 
the Fore River Company is now building. 


One of these is t..e United States scout 
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cTuiser Salem and the other is the South 
steamer Creole, particulars 


as follows 


ern Paciti 


which are 


a. ie ie 
sreadth 
Draught 
Displacement 
Horse-power 
Speed 


In both vessels there are twe hafts 
and two screws with complete independ 
ent turbines on each shaft In the case 

+1 = | ; i 
of the Salem the proposed revolution of 


the screw at 24 knots is 350; 1n the case 
of the Creole 


The space 


somewhere between 25 


and 275 occupied by the 
(including the 


about halt 


turbines fore and aft 


reversing mechanism) is only 
that occupied by the equivalent triple or 
quadruple expansion four cylinder engine 
and the weight is considerably less. In 
the case of the Creole the weight of the 
two turbines is, roughly speaking, about 
half of that of the equivalent quadruple 
The total 


the engines, shafting, 


expansion engine saving in 


weight of pro] ¢ ] 
Eac h 


af a drum shaped 


lers, etc., is very considerable 
turbine is in the form 
shell, 


outside diameter of about 11 


built up in sections, having an 
feet and an 
overall length of about 14 feet Each 
turbine comprises 7 stages for going ahead 


and two stages for reversing. There 1s 
no end thrust due to the pressure of the 
steam in the turbine itself and the pro 
peller thrust is taken up by the ordinary 
thrust block external to the 


During the past summer the Vulcan 


turbine 


Shipbuilding Company of Germany com 
pleted a turbine vessel called the 
which 1s fitted with two shafts and two 
independent turbines of this type The 
urbines were built for the Vulcan Works 
by the Allgemeine Elektricitats Gesell 
schaft of Berlin, who are-licensees under 
Turbine Patents, and 
built under the very 
Mr. ©. Lasche, the 


the Curtis were 
designed by and 


able 


direction o 


technical director of the turbine works of 
the Allgemeine company The } erforn 
ance of these turbines and of the vessel 
on her trial trip was admirable, and 


reflects great credit upon Mr. Lasche and 
his associates, and 


of the 


also the designing 
Vulcan Works, who 
responsibility of 


engineers 
assumed the getting 


efficient action under the unusual 


The 


tended to represent the performance of a 


ScTeW 


conditions guarantees were in 


s 


first class 4-cvlinder triple expansion 


engine and the ordinary slow turning 


screws which necessarily have a some 


what higher efficiency than the compara 
high revolution 


tively screws requisite 


for turbine propulsion. The actual fig 
ures guaranteed were a 
knots, 
6-hyur run of not over 4,700 kgs. of coal 


speed ot 191% 


and a consumption during a 


per hour, including all auxiliaries. Pro- 
gressive speed trials were had up to 20.46 
knots, the propellers turning at 655 revo- 
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lutions per minute During a 6-hour ru 
knot vas averaged on 4,of kgs. of 
coal per hour We have not vet 

=A I Le | 

° 

12) ft. Oinches rt s 

i ry) ~ ry ) © 

6“ gk" 

e 750 10,160 tor 
> (nM) S (0M) 

4 knots 16 knot 
tained positively what the H. P evel 
oped W but we understand the 
shaft H P ea read Vv the ‘ i 
1 torsion shatt ind e under d on 





engine for the 
is estimated at 5,7 

derived from the shaft H. P. measure 
ment or contirmed by the shaft H. P 
measurement we do not as vet know 
But if figure—s5,7 i: 2F 
to us 1s correct, the coal 
1.56 pounds per I. H. P., 
The coal 
than these 


for during two hours the safety valves 


this 
works out at 
including all 
auxiliaries result is. if any 
thing, better figures 
were blowing and the steam by passing 
to the condensers On a basis of the 
of the speeds the H. P. at 


cube knots 


would be 8 per cent. greater than that 


it 1 knots, and as the coal consumed 
at 20 knots was only 864 per cent. of 


vould 


IQ knots the 


that guaranteed for 19 knots, it 
2 peed ol 


would be just So per 


follows 
Water line 31 teet 
Bean 5.2 Beet 


Draught on trial trip, 9.74 feet 

Displacement 1 S« tons of 2,24 
pound 

| rder to test the manceuvering and 
backing ilities of the turbine vhich 
were entirely independent ther engine 
driven vessel belonging to the ime line 
(the Ha burg Line Va br ight t the 
spot r comparison, and it is found 
that the turbine ship was brought to a 


stop in the water in slightly k time than 
that occupied by the engine driven ship 
ned tha 


no trouble and their prac 


t during the trials the 
turbines gave 
entirel 
Each turbine is built in the form of a 
haped shell built in 


length of about 11 


tical operation was 
drum section the 
shell 


and an outside 


having a 
diameter of a little 
8!, feet, the reversing apparatus being all 
the same shell The 
weight allowed for each turbine was 7 


contained within 
tons and the actual weight was 57 tons 

A very remarkable feature of the result 
seems to be the screw performance at tha 
unusually high revolutions. Three or 
four pairs of screws were tried before the 
desired result was obtained, the turbines 
originally having been intended to run 
The characteristics 


at 600 revolutions 


of the screw we have not as yet ascer- 


tained and cannot, therefore, state them, 


ship at knots 


W hether this 1S 


( ‘ 
I r ( 
1d 
t ct 
( ‘ ‘ < 

Wit ‘ 

‘ 

( ke H. | ( 
| ‘ i 
13.4 ( t 

ne i this tvp. n 
I ( Ie tri ene; tor } re 
celve nm ¢ ‘ ive deve 1 ent he 
General Electr Ci pat nder the 


a intage nd } } ntroduced 
many ne echanical features 1n design 
nd constructio1 ne ovel feature 
introduced | Mr Emmet wa the cT 
th il ! It lor In thi for the entire 
welght t the rot ing par ‘ t 1 
the turbine heel ind thie re Ol 1 
tield tor the nerator nd 
i! t re ] reve 17 t ( ‘ 
t K¢ I tol nte« 1 
1 , 
1 il el ‘ earl | 1] 
i t ‘ 1] ¢ } hiot 
1eT re ir¢ t 
| ‘ ‘ | it! cT i 
‘ ‘ 
‘ | ‘ 
Tre t } | 
. e tot , 4 
bal i ped (a ‘ 
ele ( t i t 
I 
t T¢ | ‘ 1 
t I k 
| ( n 6o* the rial u 
1 | 
| ‘ ( (; 1) 
T¢ ny re ‘ \ ‘ 
> « iat } T 
te e Cn n A. ¢ 
‘ t ‘ 
e Herl c test 
lout ( ginecrs, in cl OsSINE pipe 
eth i indicapped a engineel 


United State are Pipes 20 tt in 


usually found 


in ft country, but in Europe pipe may 
be obtained up to about 50 ft. in length 
vithout special difhculty 


Phe subject of the education of appren 


considered at a recent 
Metal 


pre posed 


meeting 


tices was 


of the Cincinnati Trades Associa 


tion, and the cooperation be 
tween the shop owners of Cincinnati and 
the University of Cincinnati was referred 
to by Mr. Will Geier and Prof 


Schneider of the University 


Herman 
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Professor Sweet’s Artisan School. 


Friends of Professor Sweet know that 
for some time past he has been hoping to 
establish in his home, town of Syracuse, 
N. Y., a school in which boys may be 
taught the trades concerned in machine 
construction, and in which school they 
will have a better chance to acquire real 
knowledge of the business than is possible 
in most machine shops. The many who 
read this journal and who are familiar 
with his ideas upon the subject will be 
glad to know that such a school will be 
established, and in reply to inquiries 
about it, Professor Sweet is sending out 
a circular letter from which we quote as 
follows: 

“Our first building is to be a machine 
and pattern shop, and a room for drawing, 
writing, class room or lecture room and 
lavatory. We hope to be able in this 
building to accommodate 25 or 30 boys, 
who are to be given the best opportunity 
to learn the machinists’ or pattern-makers’ 
trade that we can give them, with instruc- 
tion in practical drawing, in such mathe- 
matics as they will need in their trade, and 
in descriptive writing. 

“The shop work is to be from 8 to 
12 o'clock, and from 1 to 4; from 4 to 6 
will be devoted to whatever seems best 
for each individual student in the school 
room, The entrance deposit, which is 
simply to insure good faith, is $36.00, 
which amounts to $1.00 per month for 
three there is to be no tuition. 
Each student is to have four weeks out 
of each year, as may be arranged. If the 
student is compelled to leave before the 


years; 


end of three years because of illness or 
other cause beyond his control, he is to re- 
ceive back the proper proportion of his 
deposit; but if he is dismissed for misbe- 
havior, he forfeits his deposit. 

“The only special requirements for ad- 
mission are, the applicant must be able 
to read and write, must want to learn to 
make something, and show an inclination 
to want to do something, and must show a 
disposition toward good conduct. 

“Tt will be our aim to make accomplished 
workmen, to create in the students a spirit 
of pride in their work, and pride in the 
fact that they have been workmen in the 
Artisan School. At the completion of 
the three years’ course, we will find them 
employment, or if before the three years 
we can, we hope, recommend them as ac- 
complished workmen, and they wish to 
take some position, we will allow them to 
The incentive to work will be 
when they are able to do any certain 


do so. 
this: 
class of work well and rapidly, they will 
at once be given better work. If this 
makes good machinists of them in two 
years, as we hope will be the case in some 
instances, then they can take up tool mak- 
ing. If they show a special aptitude at 
lrawing, and want to follow that calling, 
they will be given all possible assistance 
in that direction; or if they show engin- 
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eering ability, can afford it, and are quali- 
fied, we will release them at any time and 
secure credit for shop work for them in 
some mechanical engineering college. 

“It is the aim of the school, after two 
or three years, if possible to do so, to 
make it self-supporting; if more can be 
done, it will go into betterments. If ‘t 
can be made self-supporting, then the stu- 
dents can go away feeling that they have 
not been objects of charity, and with a 


trade that will be worth to them more 
than many thousands in money. We hope 
to make a name for the Artisan School 


that will be a passport into any shop in 
the country.” 

Professor Sweet asks us to add what 
he forgot to say, i.e., that Saturday after- 
noon will be a holiday. 

The ability to think about work is of 
far greater importance than anything else 
to the learner in the machine business, and 
in this school thinking will undoubtedly be 
greatly stimulated and the boy who, having 
a taste for things mechanical, and whose 
parents can pay the entrance fee and ex- 
penses of the boy during the course, will 
be fortunate indeed to gain admittance 
there. 

The officers of the school are Alexander 
T. Brown, president; F. R. Hazard, vice- 
president; John R. Montague, treasurer ; 
S. D. W. Cleveland, secretary; John E. 
Sweet, superintendent. 

Of these, besides Professor Sweet, we 
know only Mr. Brown, who is the well 
known inventor and manufacturer of 
Syracuse; but all of them, by subscribing 
to the funds, and devoting time to the 
work, have that they can be 
interested in things designed primarily to 
help others. We are sure all our readers 
will join us in the hope that Professor 
Sweet’s school will grow to be the crown- 
ing achievement cf his life, and that it 
will endure for long after he himself shall 


shown 


have ceased his activities. 





The Water Meter. 


Philadelphia and of other 
places, who may have opposed the intro- 
duction of water meters on service pipes 
would do well to see and study the re- 
port of James H. Fuertes, M. Am. Soc. 


Citizens of 


C. E., who was selected by a committee of 
the Merchants’ Association of New York, 
of which Henry R. Towne is chairman, 
to investigate certain questions con- 
nected with the general problem of New 
York’s water supply. 

Mr. Fuertes examined into the experi- 
ence of a large number of cities—foreign 
as well as American—with water meters; 
the result being the most complete en- 
dorsement of the meter and a demonstra 
tion of its great usefulness in preventing 
needless waste of water, while at the same 
time reducing the cost to water users. 
Summing up his review of the experience 
of American German Mr. 
Fuertes says: 


and cities 
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leakage can be 
permanently 
pressed without depriving any citizen of 
the use of as much water as that to which 
That the ques- 
tion of the suppression of the greater part 


“¢*) and 


quickly 


Wastage 


stopped and sup- 


he has been accustomed. 


of the wastage is to all intents and pur- 
poses merely a hunt for leaks followed by 
the watching of the different consumers 
and the insisting that they keep fixtures 
from leaking. 

“(2) That sale of water by measure has 
no tendency to restrict the use of water, 
but does notify the owner when the leak- 
faucets and other fixtures 


age from the 


is serious enough to require attention 
That wastage from domestic premises is 
That 
tenants do not wilfully waste water, and 
that the blame for the present conditions 
in New York rests not upon the hundreds 


of thousands of users of water, but upon 


rare, but that leakage is prevalent 


the relatively few owners who neglect to 
keep their plumbing in order as required 
by the city ordinances. That the responsi 
bility for this state of affairs rests prim- 
arily with the system under which the 
That the sale of water by 
meter does not work a hardship on own- 


water is sold. 


ers of property rented to tenants; in prac- 
tically all cities, from Berlin to Asbury 
Park, the 
property, and yet, in no city, where the 


the water taxes are liens on 
system has been adopted permanently, and 
where the rates have been properly ad- 
justed, would either the water-works man 
agers or the inhabitants of the city go 
back to the old system.” 

This report is perhaps the most im 
portant and convincing thing that has ever 
the subject. We 
some means will be found for placing it 


appeared upon hope 
in the hands of every city engineer and 
water board, to the end that people who 
use water in cities may get what they pay 
for, and pay for what they get, and that 
water-meter manufacturers may no longer 
that 
which by 


be cheated out of business legiti 


and 
every commercial and economic law they 


mately belongs to them, 


have earned the right to do 





The Sageness of Sage. 


Much is being said about the career of 
the late 
dead and gone, but precious little can be 


Russell Sage now that he is 
found to say about him, except that he 
was a wonderful money accumulator and 
hoarder; otherwise he was simply a neg 
atively had no bad 
habits, but on the other hand he had no 


devoted his 


good man, ie. he 
particularly good ones. He 
entire time and talents to the gathering 
of money and holding on to it, and having 
no children, practically the only thing he 
could do with his $150,000,000 when he 
died was to leave it to be administered by 
inclined and 
broad-minded Even the 
things he is credited with are likely, it 
A Wall street pub- 


his more charitably more 


widow. few 


seems, to be disputed. 
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lication speaks of his efficiency as a di- 
rector of corporations and quotes a fel- 
that 
made a better trustee of other people’s 


low director as saying “no man 


money,” whereupon our contemporary, the 


Electrical World expresses a_ different 
view as follows: “We are a little in 
clined to join issue here. It is no crime 
in our eyes that Sage was an intimate 


friend of Jay Gould, or was always eager 


for his director’s fee, but we have ever 


held it against him that long after electric 
had 


increase enormously the productiveness of 


traction demonstrated its ability to 
he opposed 


Manhattan 


a transportation property, 
the 


He saw the road losing business 


tooth and nail its use on 
system 
and its traffic melting like ice in the sun, 
but still he wanted no such costly change 
as that, if only the old dividend could be 
squeezed out. Now a directorship held in 
that fashion is pernicious and unfaithful 
to the last degree, involving the destruc 
tion and not the preservation of the prop 
like 


ways been understood that the parsimony 


erty trusteed. In manner it has al 


often seen in the old Western Union man 


agement, so hurtful to telegraphy, was 
due more to Sage than anybody else. The 
directors’ board is better without such 


men, for they stand in the way of justice 
to employees and are enemies of publi 
progress.” 

[he true conservative who simply in- 
sists upon satisfactory evidence of the 
wisdom of a proposed expenditure has his 
uses of course; but a man who simply 
possesses a talent for holding onto money 
until compelled to let go of it has no use 
so far as we can set 

By the way, our contemporary whom we 
have quoted opposes “tooth and nail” the 
municipal ownership of public utilities, and 
to judge from some things we have seen 
should, to be 


old time backwardness and 


in its columns it entirely 
fair, charge the 
old fogyism of the elevated railroad man 
fact that it privately 
prop 
regarded it as their prop 
the 


for its owners 


agement to the was 


owned—owned by men who 


erly we think) 
held for 


(very 


erty purpose of making 


money The harm done by 
such men as Sage in blocking the wheels 
of progress and by others owning public 
and debasing 


franchises in corrupting 


municipal, state and national legislativ 


bodies seems to escape the notice of our 
contemporary entirely when dealing with 
the question of public ownership of pub 
only 


lic utilities and it seems able to see 


balances’ made by accountants and de 
signed to show whether or not publicly 
or privately owned utilities are the more 


economically managed. 





The United States Trade Reports 
Fraud. 

The gentry who manage the United 

States Trade Reports of Cincinnati, Ohio, 

sought to victimize the Three Rivers Tool 


ied 
oo7 


Company, of Three Rivers, Michigan, by 
offermg to delectable 
puff 


company 


publish in their 


"1 


journal an alleged 


of the 


descript ion and 


reamers made by the 
rhe Com- 
pany, was, however, too wise to be caught 


mentioned. rhree Rivers 


by the game, and sends us the 


corres- 


pondence, together with a sample copy of 


the United States Trade Reports, which 
is the first we have seen for some time. 
lt is a very interesting journal. and we 


t entered in the Cincinnati 


ond-class matter, which of 


course it would be if it had subscribers 
and could conform to the postal regula 
tions required of genuine publications. 


Chis number contains, among other things, 


an interesting puff of a certain’ beer 


brewed in an obscure town in Pennsyl- 


vania; an article about certain special hand 


presses, made by a builder in New York 
City; an article on “Absolutely. Pure 
Catsups,’ as made by a certain manu- 


tacturer in Ohio; an article entitled “Per- 


fect Violins,” which it is claimed. are 


made by a certain man in Chicago; an 


rticle about an weight for 
article on the best bank- 
trust company; 
the best “hickory 


ng machines.” 


equalizing 
automobiles; an 


ing and 


and. another on 


fiber for street-sweep- 


\ll these things purport 


to have been carefully examined. by a 


staff of experts employed by the United 
States Trade Reports, and all of it is of 
course pure and unadulterated humbug and 


fraud Those who are somewhat ac- 


quainted with the exigencies of making- 


up time in a newspaper office will readily 
| 


recognize also 


that our alleged authority 
finds it convenient to have on hand a num- 
ber of electrotypes pertaining to almost 


iny old thing, and which are simply 


thrown in when other matter to fill the 
paper 1 lack ng Some of these have been 
put into the number before us. but there 
s no reference to them, or explanation of 
why they are inserted, or what it is that 
might be said about them The journal 
bears every mark of being what it is, a 
fake and fraud, and we don't suppose any 


manufacturer who really examines the 
heet 1s ever caught by the game. It is an 
impudent and palpable swindle 


he annual picnic given by the Lunken- 
heimer Company 
took place this year on the 
The 


families to a 


, of Cincinnati, to its em- 
28th 
with their 


t 
' 


of July 


lovees 
, 

¢ mplove es 

number sufficient to fill two 

W oods- 


Cincin 


trains of ten cars each, 
le island 


went to 


da about 30 miles from 


there 
music, etc 


nati, where were various amuse- 


ments, , all of which’ were 
highly appreciated 

The Builders’ Iron Foundry, 
I., announce that the works will 


from August 24 to September 4 


Provi- 
de nce, R 
be cl sed 


[he 


open as usual for business, 


for the annual vacation and repairs. 


office will be 
} i+ 
but it wants. be 


is recommended that an- 


ticipated so far as possible. 
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New Tools and Machine Shop Appliances. 


EIGHT-SPINDLE REAMER CENTERS. 

In general work the usual method of 
cutting teeth on an irregular cutter or 
reamer is to cut the teeth on the different 
sections separately, but in the machine 
shown the cutter follows the outline auto- 
matically. 

The work shown in Fig. 1 is a bridge 
reamer, having a straight body and a taper 


end. Eight reamers are handled at one 














FIG. I, EIGHT-SPINDLE REAMER CENTERS. 
time and are indexed simultaneously. The 
tailstock is adjustable, each spindle has 
an independent forward movement by 
spring and a separate handle to throw it 
back. 

The whole eight spindles are bound by 
two screws 4 (see Fig. 2), one on each 
side of the tail block. This is accomplished 


by using a binder plug B, similar to a 


table of the machine. It is pivoted at the 
tailstock end and provided with a steady 
guide at the head end. 

To the saddle of the machine are at- 
tached two brackets, one on each side, 
carrying rollers; and on each side of the 
tilting table is secured a steel former, 
which rests on one of the fixed rollers. 

The power feed to the main table being 
thrown in, the formers are pushed along 
over the fixed rollers and force the tilting 
table to rise and fall to accommodate the 
profile of the work. 

The weight of the slide and the pres- 
sure of the cut and feed keep the table 
down and prevent chatter. It is obvious 
that this principle is applicable to many 
other kinds of work besides reamers, such 
as milling breech blocks of guns, or other 
irregular pieces having a rounded edge 
precluding form milling, and affording a 
simpler design than that of a swinging- 
cutter spindle. 

The machine weighs 2250 pounds and 
has a capacity of 120 reamers a day. The 
centers take up to 1% inches diameter, by 
14 inches long. The makers are the Gar- 
vin Machine Company, New York. 





The Link-Belt Company. 


We noted last week, briefly, the fact of 
the organization of the Link-Belt Com- 
pany. We have received the following 
further statement of facts regarding this 
consolidation : 

The Link-Belt Machinery Company, of 
Chicago, the Link-Belt Engineering Com 
pany, of Philadelphia, and the Ewart Man- 
ufacturing Company, of Indianapolis, are 
now consolidated, the name of the new 
firm being, Link-Belt Company. The 
Philadelphia and Indianapolis plants have 
been purchased bythe Link-Belt Machinery 
Company, and will be operated as hereto- 
fore, in conjunction with the Chicago plant. 
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FIG. 2. 


turret-tool binder, between each pair cf 
spindles. The two binders for each group 
of four spindles rest on two wedges C, 
which are forced apart by right and left- 
hand screws with freedom to equalize be- 
tween the two plugs. 

The work has a Morse taper tang, 
which fits a slot in the end of each head- 
stock spindle; a small center supports it 
and the slot drives it around. 

The headstock and tailstock are mount- 
ed on a tilting table, carried on the regular 





SHOWING BINDING MECHANISM 


FOR THE SPINDLES. 


The Chicago and Philadelphia firms have 
been building conveying machinery on 
what is practically identical lines, but the 
Indianapolis plant has confined its opera- 
tions to the manufacture of chains, one of 
its standard products being the original 
“Ewart” detachable link-belting, now so 
universally known. 

The organization of the first Link-Belt 
Company was effected in 1880 by the es 
tablishment, in Chicago, of the Link-Belt 
Machinery Company. New York was 
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made the Eastern headquarters in 1882, 
and in 1888 a new firm, the Link-Belt En- 
gineering Company, was organized and lo- 
cated in Philadelphia, succeeding the firm 
of Burr & Dodge, the New York office pass- 
ing into its control. 

The officers of the new company are: 
James M. Dodge, Philadelphia, chairman 
of the board; Charles Piez, Philadelphia, 
president ; Glen G. Howe, Indianapolis, Ist 
vice-president; Staunton B. Peck, Chi- 


cago, 2d vice-president; S. Howard- 
Smith, Philadelphia, treasurer; P. G. 
Reid, Philadelphia, assistant treasurer; 


Dyke Williams, Chicago, secretary; Ed- 
ward H. Burr, Philadelphia, assistant sec 
retary. 








Personal. 
Frank E. Greene, who for the past 
six years has been general foreman 


of one of the machine departments at the 
Westinghouse Machine Company, East 
Pittsburg, Penn., has resigned to take a 
position with the Fairbanks-Morse Manu- 
facturing Company, Beloit, Wis. His 
friends in Pittsburg presented him with a 
diamond pin. 

E. R. Douglas has resigned his posi- 
tion as specifying engineer with the 
Crocker-Wheeler Company, Ampere, N. J., 
to accept that of mechanical superin- 
tendent with Adriance, Platt & Company, 
Poughkeepsie, N. Y. Mr. Douglas has 
been connected with the Crocker-Wheeler 
Company for the past nine years. He will 
enter on his new duties September 1. 





Business Items. 
The Parsons & Lane Company is the suc- 
cessor to Parsons & Lane, of Sodus, N. Y., 
and will continue to operate the plant, which 
is well equipped for general machine work. 
The company will build special machinery, 
specializing in thread milling, in which line it 
will cut blanks furnished to it, or it will fur- 
nish parts complete for all worms and coarse- 
pitch screws, either standard or special 
threads. W. T. Gaylord is president, B. B. 
Kelly, vice-president; H. L. Kelly, secretary ; 
A. H. Lane, treasurer; and W. N. Parsons, 
veneral manager. 





Miscellaneous Wants. 


idvertisements will be inserted under this 
head at 25 cents a line each insertion. Copy 
should be sent to reach us not later than 
Friday for the ensuing week’s issue. Answers 
addressed to our care will be forwarded. 

Caliper cat. free. E.G. Smith, Columbia, Pa. 

Cox Computers, 75 Broad St., New York. 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST. 

Light and fine machinery to order; models 
and elec. work specialty. E. O. Chase, New- 
ark, N. J. 

Working drawings, experimental work. 
George M. Mayer, M. E., 1131 Monadnock 
Block, Chicago, II. 


Gas engines designed to order. Marine and 


automobile work a specialty. H. L. Towle, 
150 Nassau street, New York. 
Special machinery accurately built. Screw 


machine and turret-lathe work solicited. Robt. 
J. Emory & Co., Newark, N 

Work wanted for a Cleveland automatic 
lathe; handles 2 in. and under. The Earle 
Gear and Machine Co., 141 Oxford street, 
Philadelphia, Pa. 

Specialties made on contract for marine, au- 
tomobile and general use and general machine 
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shop work on brass goods. Lovell McConnell 
Mfg. Co., Newark, N. J. 

Wanted—Back numbers of AMERICAN Ma- 
CHINIST and MACHINERY, from January, 1900, 
to December, 1905. State price. T. J. VW., 
Suite 412, Arbuckle Building, Brooklyn, N. Y. 

Wanted—Worms, spirals and screws to cut. 
We are equipped with special machines for 
milling these parts. Get our prices on doing 
some of your difficult jobs. Parsons & Lane, 
Sodus, N. Y. 

Not using the whole of our modern factory 
plant, we should like to take up the building 
of any small high-grade machines, or parts of 
machines, in large or small quantities. United 
Sewing Machinery Company, Springfield, Mass. 

The University of Cincinnati has a few po- 
sitions to offer energetic young men who de- 
sire to take an engineering course while sup- 

orting themselves in large measure by work- 
ng as apprentices in the machine plants of 
Cincinnati. For information apply to Secre- 
tary, University of Cincinnati, Cincinnati, O. 

Tool catalog No. 22, 950 pages bound in 
cloth. Greatest small-tool catalog ever pub- 
lished. Will be sent post-paid on receipt of 
$1. a paid for catalog refunded with 
first purchase amounting to $10 or over. 
Book costs you nothing if you become a cus- 
tomer. Montgomery & Co., 109 Fulton street, 
New York City. 

Wanted—Agents in every State to handle 
exclusive territory on the Cone Gas Genera- 
tor, which generates coal gas for stationary 
engines from 25 h.p. up, reducing the cost to 
1/5 that of steam power; agents must be 
conversant with machinery business and 
devote entire time to the work. Cone Gas 
Machine Company, 1036 Majestic Bldg., De- 
troit, Mich. 


For Sale. 


For Sale—Foundry, wood and iron machine 
shop. Box 74, Albion, N. Y. 

For Sale—Going machine shop, situated in 
northern Ohio; natural gas; will bear strict 
investigation: good reason for selling. Ad- 
dress Box 525, Tiffin, Ohio. 

For Sale—One + gasolene engine, used 
only a few months and good as new; also one 
25 h.p. Address Detroit Engineering Works, 
Chene and Guoin streets, Detroit, Mich. 


For Sale—One plain tank, 5’6”x9’8”; one 
Hazelton heated, 4’x23’4”; one expansion 
tank, 5’9”x23’5”; one Berryman heater, 4’x 
20’. Studebaker Bros. Mfg. Co., South Bend, 
Indiana. 


Business Opportunities. 


Boat-manufacturing business, nets $7700 
annually, besides salaries, wants active part- 
ner: must invest; are enlarging; business 30 
years old. Box 914, AMERICAN MACHINIST. 

Wanted—Capital to start manufacturing pat- 
ented cutter and reamer. This is a money 
and labor-saving tool, something which will 
sell on sight. Would consider proposition of a 
firm desiring to add a new line of manufac- 
turing. Address Box 926, AMER. MACHINIST. 


Wants. 


Situations and help advertisements only in- 
serted under this head. Rate 25 cents a line 
for each insertion. About sir words make a 
line. No advertisements under two lines ac- 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Friday for the ensuing 
week’s issue. Answers addressed to our care 
will be forwarded. Applicants may specify 
names to which their replies are not to be 
forwarded, but replies will not be returned. 
If not forwarded, they will be destroyed with- 
out notice. Original letters of recommenda- 
tion or other papers of value should not be 
enclosed to unknown correspondents. Only 
bona fide situation want or help want adver- 
tisements inserted under this heading. Agency 
advertisements must be placed under Miscel- 
laneous Wants. 


Situations Wanted. 


Classification indicates present address of 

advertiser, nothing else. 
CONNECTICUT. 

Wanted—Position as shop superintendent 
or general foreman; experience 14 years on 
light and heavy machinery, tools for cutting 
and forming sheet metal or wire: will be 
open for position Sept. 1. Box 886, Am. M. 

ILLINOIS. 

Mechanical engineer—technical graduate, 
with 10 years of manufacturing and business 
experience, wide and influential acquaintance 
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would like Chicago position, superintendent, 
manager branch agent. Box 924, AM. MACH. 


MARYLAND. 


Position as superintendent; experienced in 

pattern, foundry and machine shop; good 
executive and organizer; well up in_ labor- 
saving —— and modern manufacturing: 
can produce results; now holding position of 
responsibility ; good reason for seeking change ; 
references. Box 883, AMERICAN MACHINIST. 
MASSACHUSETTS. 
Fifteen years’ experience jig 
and fixtures on gun and typewriter work, 
yunch and dies, model making; references. 
ox 902, AMERICAN MACHINIST. 

Wanted—Position where inventive mechani- 
cal ability is required. I am 34, single, tech- 
nical graduate, with 14 years’ shop and draft- 
ing experience. Box 928, AMER. MACHINIST. 

MISSOURI. 

First-class toolmaker desires position out- 
side of shop. Box 917, AMERICAN MACHINIST. 
NEW JERSEY. 

Foreman—33, of good address, with varied 
experience designing and building of special 
machinery—desires to make a change, within 
commuting distance of Montclair, N. J.; 
salary $1800. Box 905, AMER. MACHINIST. 

Machine, pattern-shop foreman—36, Ameri- 
can, experienced in handling help and keeping 
costs down—desires change to larger plant; 
now employed: can “push” help; will locate 
anywhere; best references. Box 918, Am. M. 

NEW YORK. 

Superintendent or assistant, with practical 
mechanical experience; best references; aze 
42. Box 923, AMERICAN MACHINIST. 

Experienced superintendent and buyer, sev- 
eral years with present firm; light or medium 
work; rapid production, with interchange- 
ability, cost, stock and tool systems. Box 896, 
AMBRICAN MACHINIST. 

Salesman, practical mechanic, with 12 years’ 
selling experience here and abroad, gpen for 
ye. or to represent manufacturer in New 
‘ork, salary and commission. Box 921, 
AMERICAN MACHINIST. 


Toolmaker 


OHIO. 
Mechanical engineer — German-American, 
good salesman, with large experience and 


thorough technical training, having extensive 
acquaintance among manufacturers and busi- 
ness men in Germany and England—-wishes to 
represent American house, with residence in 
Germany. Apply Box 873, AMER. MACHINIST. 
PENNSYLVANIA. 

Mechanical engineer, general mill work, 
would accept position as chief draftsman or 
assistant superintendent. Box 884, AM. M. 

Mechanical engineer, with large experience, 
wants position as chief draftsman, superin- 
tendent, master mechanic or as mechanical 
salesman; experience on rolling mill, blast 
furnaces, engine work, special machinery, etc. ; 
charge of work for many years. Box 882, 
AMERICAN MACHINIST. 


WISCONSIN. 

Expert designer, with extensive experience 
on machine tools, special automatic machines 
and modern equipment, and familiar with lat 
est and best methods of handling manufactur 
ing problems. Box 922, AMERICAN MACH. 


Help Wanted. 


Classification indicates present 
advertiser, nothing else. 
CONNECTICUT. 

Wanted—A first-class blacksmith on heavy 
machine forging. Address, stating experience 
and salary required, Farrel Foundry and Ma- 
chine Co., Ansonia, Conn. 

Wanted — High-grade floor and machine 
hands; steady work and good wages to first- 
class men familiar with heavy work; none 
other need apply. Address, stating experience 
and wages required, Farrel Foundry and Ma- 
chine Co., Ansonia, Conn. 


‘ 


address of 


ILLINOIS, 


Wanted— Foreman for shaft-grinding de- 
partment in factory at Chicago, Ill.; depart- 
ment equipped with Brown & Sharpe and Lan- 
dis grinders ; steady position for capable man. 
Address Box 904, AMERICAN MACHINIST. 

Wanted—Detail draftsman on high-grade 
moderately heavy work; prefer Swedish tech- 


nical graduate; state experience, married or 
singe, and pay expect steady place for 
good man. Box 908, AMERICAN MACHINIST. 


Wanted—An experienced factory superin- 
tendent for the manufacture of a variety of 
metal specialties; man must be of good char- 
acter, reliable, painstaking, mentally alert, 
and a thorough master of detail. The factory 
is new and well equipped. Salary $2000 per 
year, but superintendent must make cash in- 
vestment of $3000 and contract for three 
vears. Box 871, AMERICAN MACHINIST. 


00 
INDIANA. 

Wanted, at once—A capable and experienced 
diesinker for automobile work. Box 907, 
AMERICAN MACHINIST. 

LOUISIANA 
Wanted—Two first-class machinists accus 


good wages 
parties. Ad 
Ltd., 


tomed to general jobbing work ; 
and a steady job to the right 
dress F. H. Koretke Brass and Mfg. Co., 
New Orlea~s, La. 
MARYLAND 

Wanted—A man to act as master mechanic 
and to superintend the designing of all tools 
and fixtures for the interchangeable and eco 
nomical manufacture of large quantities of 
automobiles; steady position to right man 
with one of the largest automobile manufac- 
turers. Box 909, AMBRICAN MACHINIST. 


MASSACHUSETTS. 

Skilled man accustomed to spiral gear cut 
ting; must have ability and good references. 
Soston Gear Works, Norfolk Downs, Mass. 

Good mechanical draftsman — State age, 
education, experience and initial salary ex 
pected. Address General Electric Co., West 
Lynn, Mass. 

Wanted in New England, competent drafts 
man and designer for concrete construction ; 


must be posted on latest methods; state age, 
experience and salary expected. Address 
Box 829, AMERICAN MACHINIST. 


A practical machinist, capable of handling 
fine and accurate work, or, if necessary, get- 
ting out the ordinary class of work in money 
making time. There is a field in special ma 
chinery and the advertiser has shop with 
established business along this line, which can 
be increased with profit. To the right man 
with large experience an interest with charge 
of the shop is offered. Investment of about 
$5000 would be advantageous. I am not look- 
ing so much for the capital as the man, In an- 
swering, state what your experience has been, 
to insure answer. Address Box 894, AM. M. 


MICHIGAN 


Machinists wanted A first-class layer-out 
and several first-class floor hands on electric 


traveling-crane work. Northern Engi 
Works, Detroit, Mich. — 
Wanted — Experienced mechanical drafts- 


man by a large concern building railway sup- 
plies; must be able to do detail designing in a 
practical manner; man familiar with both 
structural steel and light car work preferred ; 
permanent employment to right party; refer. 
ences required. Address Car Builder, Box 912 
AMERICAN MACHINIST. ™ 

Wanted—Our annual vacation comes be- 
tween the dates of Aug. 11 and 27: imme- 
diately after this time we will need a ‘number 
of first-class toolmakers. We want only men 
who have had experience on accurate tools 
jigs and fixtures for interchangeable machin. 
ery, and to such we can offer steady work at 
good wages. Box 911, AMERICAN MACHINIST. 

MINNESOTA, 

Wanted First-class machinists, moulders 
and patternmakers, also structural template 
makers and structural iron workers. We are 
daily increasing our business and will con- 
sider applications from competent mechanics 
in the above branches of our business. Ad 
dress, with references, Minneapolis Steel and 
Machinery Co., Minneapolis, Minn 


MISSOURI, 


_Instrument assemblers wanted—Four expe 
rienced instrument assemblers ; permanent to 
good =. Apply in writing, stating experi 
ence and wages desired Wagner Ele 
a ‘ b lectric 
Mfg. Co., St. Louis, Mo. “08 
Wanted—Designing draftsman, one who has 
had a wide range of experience on large gas 
engines and producer plants; in writing, give 
full details as to previous and present records, 
salary expected, also when position can be ac 


cepted. Address Box 910, Amer. MACHINIST 
NEW HAMPSHIRE 
Wanted—-A thoroughly reliable and hust 


ling master mechanic or shop foreman who 
can handle 100 or more good American work 
men to best advantage and get out a good 
production; must be competent designer of 
tools and jigs for making in duplicate medium 
automatic machinery accurately and cheaply : 


conversant with up-to-date machine-shop 
methods and organization. Address, giving 
experience, references and salary expected 


Box 878, AMERICAN MACHINIST 


NEW JERSEY. 


Mechantent draftsman wanted on electrica! 
work, at once. Apply at Edison Pho 
Works, West Orange, N. J. a 

We are increasing our tool-making depart 
ment and solicit apmications from toolmakers 
—— a who are experienced on fine 
and complicated work. Apply to Victor Talk 
ing Machine Co., Camden, N. 5. 

We have increased our plant and desire 
floor and vise hands for day work and lathe 
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hands for night work. Good pay and steady 
work to good men. Address or apply at Pond 
Machine Too! Co., Plainfield, N. - 

NEW 
Foreman 


YORK. 
diemaker to operate a 


Wanted 
Box 920, 


small automatic hardware plant 
AMERICAN MACHINIST. 
Wanted — E xperienced draftsmen, toolma- 


kers and machinists. Give age, references and 
wages expected. Remington Arms Co., Ilion, 
Dy. Be 

Draftsmen on jigs, fixtures and tools want- 
ed; experie nced men only. Mergenthaler 
Linotype Co., 20-42 Ryerson street, Brooklyn, 
Me Ee 

Wanted—Draftsman experienced in design- 
ing machinery. Address, with particulars, 
Niagara Machine and Tool Works, Jefferson 
and Superior streets, Buffalo, N. Y. 

Toolmakers wanted — Experienced men on 
yunchkes and dies and general tool work. 
Pteady positions for the right men. Reming- 
ton Standard Typewriter Factory, Ilion, N. Y. 

Wanted—By a large manufacturing concern, 
several detail draftsmen and tracers on ma- 
chine and tool work. Write, giving age and 
experience, F. G. H., Box 916, AMER. MACH. 

Draftsmen wanted on details of light wood 
and steel construction work; accuracy in di- 
mensions ¢ssential; good jobs for good men; 
state age, experience and salary expected. 
Addr ss Box 899, AMERICAN MACHINIST. 

W: nted—tThree first-class lathe hands for 
gasoiene-engine crank shafts; steady work _ 
good pay to right men; write or = iy eo 
works. Gas Engine & Power Co. and Cha 
1.. Seabury & Co., “Consolidated, Morris Heights, 
New York City. 

Wanted A-1 mechanic and instrument 
maker, experienced in the manufacture of fine 
instruments; one capable of taking charge of 
a department preferred ; liberal wages to right 
man. Answer, stating experience, Box 928, 
AMERICAN MACHINIST. 

Wanted Foundry foreman for gray-iron 
foundry in central part of New York State 
employing about 50 men and making a great 
variety of work; must be a man of fair edu- 
eation, good executive ability and up to date 
in modern foundry practice; salary $2000. 
Address G. I., Box 906, AMERICAN MACH. 

OHIO. 

Wanted—By the Bickford Drill 
Company, Cincinnati, O., experienced 
makers, vise and scraper hands. 

Our growing business constantly requires 
additional machinists. We build lathes, - 
ers, shapers, drilling machines; good op 
tunity for machinists. The American ‘Pool 
Works Co., Cincinnati. 

Wanted——Young man who has made a study 
of and has had experience in gas-engine de- 
signing. Address, “Motor Car,” Box 929, 
AMERICAN MACHINIST. 

Wanted Competent 
with fine work on small 
small jig work; permanent 


and Tool 
tool- 


toolmakers familiar 
punches, dies and 
position with 


AMERICAN MACHINIST 


good pay under best of conditions. Box 925, 
AMERICAN MACHINIST. 

Chief mechanical draftsman, technical grad 
uate, experienced transmission machinery ; 
good permanent prospects with growing con 
cern in Ohio; state definite qualifications and 
salary expected. Box 802, AMER. MACH. 

Wanted—A thoroughly up-to-date machinist, 
one who understands his business and can 
handle men as foreman; prefer a man with 
from $1000 to $3000 to take stock in the 
company ; position open Sept. 1. Address Box 
903, AMERICAN MACHINIST. 

Wanted—tThree first-class draftsmen famil- 
iar with the design and construction of elec 
tric traveling cranes; also one structural 
draftsman; permanent position and good 
wages guaranteed; only experienced men need 


apply. Address Case Mfg. Co., Columbus, O. 
PENNSYLVANIA, 
Wanted—First-class machinists and _ tool 
makers; good wages to right parties; no labor 

troubles. 30x 857, AMERICAN MACHINIST. 
Wanted — Thoroughly experienced erecting 
machinists, accustomed to steam engine or 
compressor work. The Blaisdell Machinery 
Co., Bradford, Pa. 
Wanted—Foreman with experience in shop 


manufacturing electrical goods; in writing, 
state experience and salary expected. Box 913, 
AMERICAN MACHINIST. 

Wanted—Draftsman with shop and draw- 
ing-room experience, one with paper-machine 
experience preferred; state qualifications, age 
and salary expected. Box 915, Amer. MACH. 

Wanted—A working foreman tinsmith, one 
who has had experience in the automobile line, 
who could make hoods, dashes, radiators and 
other necessities to the automobile in the tin- 
smith line; one who has held a similar posi- 
tion preferred; must be a hustler and able to 
earn the highest wages; in answering, state 
where now — giving references, age and 
experience. 30x 892, AMERICAN MACHINIST. 


The Monotype Company maintains a free 
school for training young machinists to oper- 


ate its type casting and composing ma 
chines. The demand for monotype operators 


is so great that it receives more applications 
for places in its school than can be filled. In 
making selections these qualifications carry 
most weight: Character, common sense, ex 
perience with automatic machinery (or) 
printing-office experience, or type-foundry ex- 
perience. Full particulars will be furnished 
to inquirers who furnish full particulars 
about themselves. Lanston Monotype Machine 
Co., 1231 Callowhill St., Philadelphia, Pa. 


Draftsman and designer in a shop employ 
ing about 50 hands and manufacturing light 
machine tools, hydraulic and pneumatic ap- 
pliances. We want a capable man, self-reli- 
ant, accustomed and able to take an idea and 
reduce it to practical form, with the brains 
and disposition to stick to a problem until it 
is solved. If you do not have these qualifica- 
tions, don’t write. A pleasant position and 
chance of advancement to the right party. 
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Location, Philadelphia. All communications 
will be treated confidentially. Give full par- 
ticulars as to past experience, age, present 
employment, and state salary expected. Box 
859, AMERICAN MACHINIST. 

RHODE ISLAND. 

Toolmakers wanted — First-class workmen 
on jig and fixture work for light high-grade 
machinery. Permanent employment to com- 
petent workmen. Apply to the Taft-Peirce 


Mfg. Co., Woonsocket, R. 
VIRGINIA. 
Wanted, at once, diesinkers ; steady work at 


also several good trimmer 


50 cents per hour; 
). Box 686, Richmond, Va. 


makers. Address P. ¢ 
WEST VIRGINIA. 
Wanted—Foreman for machine shop em- 
ploying about 15 men on general work; must 
be energetic and familiar with modern shop 
practice; state age, experience and salary 
expected. Location on the Ohio river, about 
50 miles south of Pittsburg. Address Box 
S72, AMERICAN MACHINIST. 
WISCONSIN. 
doubling its 


3. 
machinists 


new West 
Milwaukee, 
and 


result of 
Allis-Chalmers 
patternmakers, 


As the 
Allis plant, 
needs more 
moulders. 

Machinist to construct special iron-working 


tools; good wages and steady work to the 
right man. Address Thomas B. Jeffery & Com- 
pany, Kenosha, Wis. (Rambler automobiles). 


Kenosha is 52 miles north of Chicago. 

Wanted—A few first-class machinists, tool- 
makers and patternmakers; shop one of the 
best in the country and equipped throughout 
with the highest grade of tools; city one of 
tne best in the country; educational facilities 
of the best; pure water, etc.; only steady, re- 
liable men looking for permanent positions 
need apply. Address Box 848, AMER. MACH. 

Large concern building excavating and rail- 
way machinery wants to correspond with 
first-class mechanical draftsmen with view to 
filling future vacancies as they occur; wants 
men now employed; give full experience and 
reason for changing; shop experience great 
advantage; all letters acknowledged and held 
confidential. Box 919, AMERICAN MACHINIST. 

The Fairbanks-Morse Manufacturing Com 
pany, at Beloit, Wis., is constantly increasing 
its works and can use a large number 
of first-class mechanics, such as machinists, 
molders, patternmakers and erecting engin- 
eers, to work on gas and gasolene engines, 
steam pumps and hydraulic machinery. Ad- 
dress Fairbanks-Morse Mfg. Company, Beloit, 
Wisconsin. 

Foreman— Mechanic 
to act as foreman of an 
department at our factory; ability to rapidly 
comprehend and to conscientiously carry out 
instructions more desirable than _ special 
knowledge of automobiles; wages depending 
on ability, but we would prefer one that is 
worth $30 weekly to one of less earning ca- 
pacity. Box 825, AMERICAN MACHINIST. 


for steady employment 
automobile repair 
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AMERICAN MACHINIST 


An English Special Rod-Grinding Machine. 


ae hk. W 


Renold, Ltd., Man- 


employs in 


The firm of Hans 


chester, England, necessarily 


the production of its various chains a 
number of special appliances of an inter 
esting character. Among the tools de 
signed by the firm for its own use, is a 
line of grinding machines to deal 
straight circular rods up to say o8 inch 


diameter. 


with 


Some of these machines have 
been in operation for a considerable per- 
iod, and it is:the latest and largest ma 
chine which #% Specially referred to here. 
The principles of construction and opera 
tion remain the same, however, the dif 
ferences being found in size and in such 
small details as are usually in an earlier 
machine, found from experience capable 
Thus the 


improvement 


of some slight 


CHUBB 


he rods are put through in batches, first 
for roughing and then for finishing, and 
the output figures here given cover the 
two operations 

ground, the bars are 


Before being 


passed through a straightening machine 
and in addition have their ends pointed 
take off the bur and 


slightly to permit 


them to enter easily This straightening 
process is essential to success. The rods 
are then taken to the grinding machine, a 
pile of stock being placed on the support- 


ng arms and passed one by one into the 


channel iron from which they enter the 


machine. Similar arrangements are made 
They are fed into 


rotating disks 


at the outgoing end 
the machine by a pair of 


at the left hand. They then pass through 




















FIG I ENGLISH SPECIAI 


arrangements for catching the water and 
preventing spray falling on the wheel are 
points in which improvement has_ been 
The 


front view from opposite ends by Figs. 1 


illustrated 1 


made. machine here 


grind mild-steel rods from 


0.325 to say 08 


and 2 will 
inch diameter of any 


length and guaranteed to size within 
0.0002 inch. This is the positive limit, that 
is the rods may be full by that amount, 
but they must never be below the nom- 
inal size. A roughing and finishing cut 
can be taken over each rod, and as to out 
put, 7-foot lengths of mild steel of 0.325 
inch diameter can be finished at the rate 
of 50 to 60 per hour, while similar lengths, 
say 0.5 to 0.75 inch diameter, are com 


pleted at the rate of 35 to 45 an hour 


ROD-GRINDING MA CHINE 


guides, across the face of the 


then 


emery 


wheel, ar¢ wiped mechanically, 


drawn through by another pair of rotat 
ing disks at the right-hand end of the ma 
The 


bars of any 


chme, oiled and removed feeding 


iction 1s continuous and 


length can be treated It will be seen 
that excepting as regards cross feed, the 
emery wheel has a movement of rotation 
only. It is about 16 inches diameter by 
2 inches wide with a 5-inch hole. A com 
pound wheel is used, half the face being 
suitable for roughing and the other half 
for finishing. The overhead motion has 


a four step cone pulley provided so that 


the wheel, from 12 to 16 inches diameter, 
can be arranged to run at a cutting speed 
6000 feet a minute 


of from 5000 to 


22Y 


} 


(hese wheels are mounted in the ordmary 


way and the spindle has a bearing 2 


inches diameter by 7 mches long at the 
inches diameter by 6 inches 


back. The 


leaving the other bear 


front and 1! 


long at the thrust is taken en 


tirely at one end, 


ing free from movement of expansion due 


to any heating which might possibly oc- 


cur. Like the whole machine, the slide 


carrying the wheel spindle is exceedingly 


massive, with the object of absorbing vi 


bration The slide has wide gibbed bear 


ing surfaces and is guided in a narrow 
correct and 


central way to insure 


and from the work. Thus 


long 
smooth travel to 
by means of a cross screw having a hand- 
wheel in front of the machine as shown, 


the wheel and spindle can be traversed 
to and from the work and be moved across 
the bed to the rear for 


wheels, a nut for the 


adjustment and 
replacement of 
cross screw being fitted in a projectien or 
the slide 
by means of an adjustable micrometer and 


The final position 1s controlled 


stop as illustrated in Fig. 3. The wheel 
is covered, the wheel-guard itself sliding 
in a guide way The base is heavy and 
stands on a_ three-point bearing Ad 
has been taken in the design, to 
fall from the 
which thus 
The 


falls is divided 


Valitage 


allow the water to wheel 


on a smooth curved surface 


prevents splashing and spraying. 


tank into which the water 


into three compartments, the first of 


which, by means of an easily removed 
major part of 
found that 


removed 


settling pan, extracts the 
the grindings In fact it 1s 
all solid 


in the three strainers and that finally clean 


matter is practically 


soda water is passed through the pump 
This is of the well known Brown & 
Sharpe pattern and is belt driven 


The rod under treatment is not only fed 


across the emery wheel by the disks at 


the ends, but is also rotated by them 


(hese disks run on horizontal axes, which 


are, however, slightly imclined to one an- 


other so that the rod is gripped on enter- 


ing and passes toward the emery wheel 


freely The rod is, of course, held be- 
tween opposing faces of the disks These 
must be adjusted for the diameter of the 
rod and are set up by guide pieces, one for 
each e of rod ach guide consists es 


sentially of a bush through which the rod 


passes and on which two flat ire ma 


chined; to these flats the disks are set 


The real driving faces are narrow rings ot 


hardened steel and are easily replaced 
inclined on the face 


which the disks 


Obviously 1f the axe of the 


when worn. They art 
to suit the amount by 
are offset 


bar and the disks are in one plane, the 


bar will receive movement of rotation 
only. If, however, one disk is raised and 
the other lowered relatively to the rod 
the movement will be rotation combined 
with translation or longitudinal move 
ment, some slip being inevitable. The 
feed can therefore be adjustable by alter 
ing the hight of the disks relative to the 
rod. So that the adjustment may be equal 
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FIG. 2. ENGLISH SPECIAI 


The 


with 


and easy, graduated scales are fitted 


arrangements for feeding and for 


drawing the rods are the same; for, as 


has been stated, a pair of disks is used at 


each end. Both sets of disks run at the 


same speed, no allowance being necessary 
for the difference in diameter between the 


ground and rough rod If, however, a 


considerable amount is to come off, as 
Say 0.007 inch, the practice 1s to take off 
say 0.006 at one cut, leaving o.oor for 


finishing. Each disk is driven by a spiral 


gear at each side, the angle of the tooth 
making up for the angular set of the axes, 
while the spiral gear allows for the lateral 
displacement. This gear runs in a bath of 
oil and, like the emery-wheel spindle, is 
driven by a chain, to be described later. 
From the first pair of disks the rod passes 
through a pair of steady guides, each con 
sisting essentially of 


the 


a tapered bush, and 
the 


similar guide, and again to the second pair 


then face of wheel to a 


across 


of disks The back rest for the wheel is 


rectangular, having a semi-circular groove 
to suit the size of the work, and is long in 
It is 


screw, 


proportion to the face of the wheel 


held on top by a lever set up by a 


ig. 3, and is mounted on a 


as shown in 


vertical pivot for slight adjustment rela 


tive to the wheel axis. The block is saw 


cut to allow the water to pass to the rod 


In addition, steadving rests of plunger 


form emploved, each side of 


are 


one on 


ROD-GRINDING MACHINE, 


Leach 


cylindrical piece with the front shaped ac- 


the wheel consists simply of a 
cording to the diameter of the rod, against 
which it is pressed by means of 
lo dry the rod it is 
washers, of 


after 


screw- 
adjusted springs 
through a series of 


steel 


passed 


rubber and alternately, and 
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passing through the second set of disks 


the rod is automatically lubricated as it 


passes from the machine. To reduce the 
power taken, experiments are being made 
with a rapidly running felt drum for dry 
lo insure that the rod is kept ro- 
the 
for accurate 


Ing 


tating on same axis, as is obviously 


necessary work, great care is 


taken when setting up the machine in the 


alinement of the guides and in the setting 


of the back rest 


\ feature is the method of driving. For 
the emery-wheel spindle a Renold silent 
chain of 0.625 pitch and 2 inches wide out 
side, running at from 1200 to 1550 feet a 
minute, is used, the driver sprocket hav 
ing 45 teeth and running at 510 to 670 


revolutions a minute, while the driven 
sprocket has 20 teeth and runs at from 
1150 to 1500 revolutions a minute. The 


disk-feed gear is driven by roller chains, 
the first drive being from the countershaft 
to the main-feed shaft, which passes inside 
the length of the machine, and the second 
this shaft to the feed 
For the first drive the roller chain 


drive being from 
disks. 
is of 0.75 inch pitch by 0.66 inch width 
outside, running at 100 to 140 feet a min 
Here 
have 20 teeth and run at 80 to 115 revolu- 


ute driver and driven sprocket 


tions a minute, while the tightener has 12 
the 
chain is 0.625 inch pitch and 0.47 inch 


teeth. In second drive the roller 


wide outside, the speed once more being 


100 to 140 feet a minute. The driver 
sprocket has 24 teeth and the driven 
sprocket 15 teeth. The tension of the 


feed-roller chain is adjusted by a swing- 
ing arm, the tightener for the second drive 
having 15 teeth. The advantages of a 
silent chain on the emery wheel are posi- 
with constant cutting speed, 
the 


leather belt would be, stiffer construction 


tive drive 


while, chain is narrower than a 


as 
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is possible. Then, as the chain runs quite 
easily, heating and wear of the bearings 
are reduced, so that not only is the me- 
chanical efficiency of the device higher, 
More 


over, the chain is easily adjusted, all that 


but increased accuracy is obtained. 


is necessary being to insert or remove 


thin packing pieces which 
the 


are placed un- 


derneath countershaft hanger base 


The same advantages apply to the roller 


chains on the feed motions. Moreover, 


both sets of disks can be kept running at 
the same speed, as is found necessary 
Also spray has no effect on the length of 
the chain, whereas on a leather belt it 
causes both stretching and slipping, with 
consequent lack of accuracy in the work 
Readers of the AMERICAN MACHINIST will 
have noticed the increasing use of chains 


It 


fore be worth adding that the chain-driven 


for machine-tool driving will there 


emery wheel is found to give perfectly 


smooth work, marks due to teeth continu 
ally passing into and out of action being 
non-existent. Finally, it should be added 


in connection with Fig. 2 that the chain 


on the left hand is shown somewhat out of 
position, the photograph having been taken 
before the machine was set up in place 
should run back to clear both 


the bar for the rod support and the job 


The chain 
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2 s : href yet hit h 1< 7 SA0n a 
The Engine Lathe as a Relieving rs use, a n as sharp- 
; ening was attempted, the correct shape of 
Machine. , ete wae 
. t tooth w gene y lost [he more 
BY F. 0. HOAGLAND modern way eving by machinery 
was nsidere tly an investment 
The old way of relieving taps, cutters, as it formerly mvolved an_ expensive 
hobs, etc., by chipping and filing was never special machine, standing idle most of 
satisfactory, not only on account of the the ti n account of the limited num- 
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ber of tools made that required reliev- 
ing. When finally a Pratt & Whitney re- 
lieving attachment, for the 14-inch lathe, 
was added to the tool-room outfit, these 
difficulties were overcome and many a 
hard problem was solved most satis 
factorily. 

Fig. 1 shows the construction of the 
attachment. The taper bar-slide or frame 
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FIG. 4. RELIEVING ATTACHMENT INDEX 
PLATE. 
A is fitted to the taper-bar B and carries 
the cam shaft K. The roller-slide C is 
clamped to the cross-slide D by means of 
bolt &, the cap F holding the roller-slide 





in position and carrying the binder-screw 
G. When the cam shaft H is revolved 
by the télescopic shaft, shown in Fig. 2, 





cam / forces roller K and slide C forward 
FIG. 3. PLAN VIEW OF LATHE CARRIAGE AND RELIEVING ATTACH MENT. according to the profile of the cam. The 
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FIG. 5. RELIEVING A HOB FIG. 6. CORRECTING THE LEAD OF A TAP 
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FIG. 7 KELIEVING A HOB FLUTED AT 


THE THREAD 


springs L roller-slide C backward 
and roller K against cam /. 

When the 
roller K and slide C 


and clamped to cap F by 


press 


cam has to be removed, 


may be withdrawn 
binder-screw 
G, the relieving attachment then becom- 
ing one rigid member, in which condition 
it can be used in place of the regular taper 
bar-slide. 
tachment can be removed entirely. 

Fig. 2 is 
the 
spiral driving shaft in position, and single 


By unscrewing bolt E the at- 


a rear view of the lathe with 


relieving attachment and _= special 


double, triple and quadruple cams lying 


on the carriage, and Fig. 3 is a top view 


RIGH I 


ANGLES WITH Fi Ss 


When relieving a tap or hob in whicli 


the flutes are cut parallel with the axis 
shaft 1 


used and geared so as to cause the 


a Straight-grooved cam-driving 
cam 
to force the cross-slide forward once for 
flute or tooth Fig. 4, 


gives the different combinations of 


every The index, 
cams 


and gears most frequently used 


Fig. 5 shows a large hob in pr 
cess of bemg_ relieved On account 
of the size of the teeth it was 
found advantageous to relieve the sides, 


top and bottom in 


By setting the 


separate operations 
the 


proper angles, this was done with com 


compound rest to 


GRINDING 





\ HOB FLUTED A R1GH 


THE THREAI 


Fig. 6 shows a tap for a lead-screw nut 


having its lead corrected by grinding 


after hardening to insure good contact 
of screw and nut 
Figs and & show the lathe arranged 


for relieving and grinding a job, fluted at 


right angles with the thread. In this cas« 


it is necessary to use a cam-driving shaft 


grooved spirally to correspond with the 
lead of flutes as shown, or a straight 


shaft 


grooved geared to compensate tor 
the spiral may be used 

By using cams of a different number of 
rises, geared according 


Fig f. the 


to the index plate 


shown in same spiral groove 























of the carriage and attachment with the mon side and square-nose tools, a side will do for a number of different leads 
cam shaft detached tool being shown in the illustration of flutes 
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FIG. 9. WORK FLUTED AT RIGHT ANGLES WITH THE THREAD FIG. 10. WORK FLUTED ‘PARALLEL WITH AXIS 













234 


For example, let 





A Lead of flutes in work, 
B= Number of flutes in work, 
C = Number of rises on cam, 
x =—Lead of groove in shaft. 
Then 
Ae 
sin 
If A one turn in 60 inches 
B 8 
( 2 
Then 
60 X 2 s 
r= = = 15 inches. 


Substituting single, triple and quadru- 
ple for the double-rise cam, it will be seen 
that the 

Single-rise cam will require one turn in 
or | 


7'4 inches 


Triple-rise cam will require one turn in 


ro! 


22 4 inches, 
, A B i A B 


/ 
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Quadruple-rise cam will require one 
turn in 30 inches. 

Furthermore if a shaft grooved exactly to 
correspond with theoretically correct lead of 
flute in the work, should not be 
it has proved practicable to select a shaft 
id of 


By reversing the 


at hand, 


somewhat long in le: and 
flute work ti 
cam and running the shaft in the opposite 


be for 


groove 


the suit 


direction, the same shaft can used 


right- and left-hand spirals. 

If the lead of the thread is very coarse, 
and the flutes are milled at right angles with 
found preferable to use 


them, it will be 


the straight-grooved driving shaft, geared 


to compensate for the spiral. Figs..9 and 


10 will illustrate the different conditions 
existing when work is fluted parallel, with 
at the 
Letters A to M, inclusive, repre- 
and 7 to Z the 


Cc A B Cc A B Cc A 


the axis, and right angles with 


thread 


sent the threads flutes. 
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Following a thread as indicated by num 





bers I to 6 in Fig. 10, it will be found that 






































the threads intersect each flute once for 
every turn of the work, whereas in Fig: 9 
in which the work is shown as_ being 


fluted at right angles with the thread, each 
flute 
by the figures I to 12, it being understood 


is crossed twice in one turn as shown 


that this condition applies to 
shown only, in which the spiral angle of 
is therefore 


the thread is 45 degrees. It 
the 


obvious that cam must be geared so 


as to cause the cross-slide to reciprocate 


t 


six times for one turn of the thread in the 
instance, and twelve in the second 


different condi- 


first 


In Fig. 11 somewhat 


Letters 4 B and C rep- 


and Z the 


Passing along one of the threads 


tions are shown 
resent the thread, and X Y 
flutes. 
as before, it will be found that the thread 

flute one 


3% 


makes four turns to. the 


and intersects it 15 times, or 

times for one turn of the thread. 
To find the proper ratio of gears, when 

the straight-grooved shaft is used to re- 


lieve work fitted at right angles with the 


thread, the following formula will be 
found convenient: 
Let 
A= Lead of flutes in work, 
B Number of flutes in work, 
( Lead of thread in work, 
cam, 


D Number of rises on 
4 Ratio of 


























FIG, I2, STEPPING AND RELIEVING: A HANSON 











TAPER REA MER. FIG. 13. RELIEVING A 
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Then 


(A+ C) 


ao Mie 
For example, if 
A 10.625 inches, 
B= <. 
C=¢% 
pat 
Then 
(10625 +0.5) 12 
3 10625x1 > 385 
267 __—«. 8g 3 
$5 ~—s 85 x I 
59 0 
85 x = . 


Fig. 12 shows a Hanson taper reamet 
eccentrically relieved 


being stepped and 


simultaneously. The taper-bar is set on a 


taper of 0.6 inch per foot and the carriage 


is fed along the step to produce a back 


| In the 


taper of about one degree mean 


time each step is being eccentrically re 


lieved 
Whitworth standard- 


in process of being 


Fig. 13 shows a 
thread milling cutter 
relieved. The illustration is self-explana- 
tory. 

In Figs 
ratchet-thread milling cutter and the way 
it in the regt- 
1 


e 
aX 


14 and 15 are shown a special 


t was relieved. Relieving 


lar way, as shown in Fig. 13, the one sic 


bei 1g 


have an ample amount of clearance, while 


at 45 degrees with the axis would 


the other being ata right angletothe axis 
would have none. By offsetting the tatl- 
stock about one inch, and swinging the 
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FIG. 10. SPECIMENS OF RELIEVED Wot 

compound rest with the tool to correspond, irre hape will be maintained. On ae 
the latter when forced forward by the re uunt of the centers being out of line, the 
lieving cam will pass sideways, and relieve common lathe dog would slide in and out 
both sides of the cutter in such a way he slot in the face-plate, advancing and 
that when sharpened in the regular man retarding th r, and to overcome this 
by grinding the faces of the teeth, the a pair of bev vears were mounted onthe 


ner 
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IEVING A SPIRAL RATCHET 
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arbor and face plate respectively, caus 


ing the driving to be done at one side 
only, and the lathe spindle and the cutter 
to revolve uniformly. <A _ pair of ball- 
pointed centers completed the outfit. 

Fig. 16 gives a few specimens of work 
done. 

In making ovals or square punches and 
dies similar to the washers shown in Fig. 
16, the relieving attachment will be found 
very convenient, particularly since, by 
swinging the taper-bar or the compound 
the made 


without re-setting the work 


rest, desired clearance can be 

As the relieving attachment does not in- 
terfere with the use of the taper-bar on 
the compound rest, it 
fact, has both relieved and 


turned out a great variety of work, such 


has proved very 


universal, in 


as elliptical and polygonal, cylindrical and 
taper male and female. 





According to a paper delivered before 
Zoost Club by J A 
the 


the members of the 
Walker, 
Dixon Crucible Company, a girl was the 
first maker of lead pencils in America. 
She obtained some pieces of graphite from 


vice-president of Joseph 


a mine in England, and in some 
crushed this graphite, either with a ham- 


with 


way 


mer or a stone, and then mixed it 
gum. She put this mixture into an alder 
twig, from which she had removed the 























FIG. I 
POSITION WITH RAMMING CYLINDER UP 


ROTATIVE MACHINE R-3 IN NORMAI 


pith, thus producing the first lead pencil 


made in America. This took place in 
Danvers, Mass., and later a man by the 
name of Joseph W. Wade co-operated 


with this girl in the making of pencils 
in the same manner, but the name of the 


girl, Mr. Walker 
Henry D. Thoreau, of Concord, also was 


Says, 1s not known 


among the earliest pencil makers in this 


country, but he did not pursue it. 
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The Bonvillain Rotative Molding 
Machine. 


Founders in charge of molding ma 
chines have met the case of castings with 
deep pockets, and are aware of the diffi 
culty of turning out such work quickly, 
especially when there is little or no taper. 
In most cases this style of casting has to 
be made by hand and much trouble is ex- 
perienced in drawing the patterns with- 
breaking the 
which causes a loss of time for patching, 


out sand in some places, 
often greater than the time required to 
Some of this work can be 


Trouble, 


ram the mold. 
put on the “roll-over” machine. 
however, is experienced in drawing the 
pattern plate to permit the roll-over mo 
tion, causing the breaking of the sand. The 
difficulty of maintaining accuracy in the 
pins with the constant clamping and un- 
clamping operations is not conducive to 
accuracy in the molds made by this pro 
cess. It is almost impossible to make on 
this machine thin hardware castings, like 
pots, pans, and the like, for the thickness 
is likely to be uneven, which point is very 
important in castings having no more than 
3/32- to \%-inch thickness. Furthermore, 
the pattern plates for this machine are 
costly and it is impossible to use strip- 
pers and stools, and it is very unhandy to 
use power ramming. 

We published some months ago (Page 
718, Volume 28, Part 2; Page 11, Volume 
29, Part 1) 
tem of hydraulic machine molding. 


some articles on a new Ssys- 


The 














FIG. 3 


makers of the machines therein described 
(Messrs 
France) have new 
which they call a “Rotative Molding Ma- 
chine,” which is very interesting, and with 


Bonvillain and Ronceray, Paris, 


devised a machine, 


R-3 ROTATIVE 
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which some remarkable results have been 


obtained [The machine is, in its main 

















FIG, 2. ROTATIVE MACHINE R-3, 
TURNED TO REVERSED POSITION WITH 
CYLINDER UP. 
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MOLDING 


Uni- 


versal machine, and, in fact, it can be used 


lines, very similar to the standard 


for ordinary work exactly as the other; 
but for molding castings with deep cores, 


when the pressure is applied to squeeze 
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the mold, the whole machine is caused to 
to 
ramming 


revolve 
that the 


an upside-down 


or squeezing plunger 


will now be underneath; this cylinder is 


then put to exhaust and the ramming 
plunger goes down, causing the mold also 
to go down, and thereby effecting the 
drawing of the pattern At the sam 
time the opposite plunger, which is now 
on top, is given traverse and causes the 


stripping plates, stools, etc., supporting the 


sand in weak points to follow the mold 
downward and to stop when there is no 
more fear of breaking the sand his 


pe sition, so 
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a diameter of 620 millimeters; maximum 


distance between table and pressure or 
ramming plate, 750 millimeters; stroke of 
squeezing or ramming plunger, 335 mill 
meters; of stripping plunger, 150 m! 
meters. There is also a smaller rotativ 


machine made, designated as R-4, and 


similar in design to the R-3, except that 
the cylinders are connected together 
merely by the column, there being no 
hook-rod to tie them together The R-4 


has a table 460 millimeters diameter, maxi- 
mum hight to ramming plate of 600 milli 
meters, 


ramming plunger 260 millimeters 


sand in 


to the 














CROSS-BEAM 


SW lt 
FILLING 


NG ASIDE; 


BED; 


of 
much more difficult molds, some of which 


machine permits of the turning out 
are illustrated in this article 
The of 


probably be better appreciated after read 


process executing them will 


ing the description of the rotative machine 


which we will now give. Fig. 1 is a view 


of the R-3 machine in its normal position 
with the ramming cylinder above. Fig. 2 
is a view of the same machine turned to 
reverse position, with the ramming cylin- 
der below and the stripping cylinder up- 
The table this machine has 


permost in 


FLASK 
MOLD WITH 














SETTING ON PATTERN FIG. 5 


RAM MING 
SAND 


stroke, and stripping 
stroke 


punger 150 millime 
ters 

Fig. 3 is a drawing of the R-3 machine 
in its normal position, showing the cylin 
rhe table A is 
secured to the column B, to which is bolted 


a hollow stud supported by a housing D 


ders in section 


strongly 


The column B is bored to receive a tu 
which acts as a pivot for the cross-bez 
F, in which is bored the ramming cylin 
der G, which is made of extra length on 
account of the special deep work for which 
the machine is intended; the length of the 


PLI 


ROTA 





NGER PR 


sides of 

it may 
When 

table 1S 


and 


t 
the 


ictly the same as th 


versal 





machine 





, 
2 28 


the pattern plate by means of lifting rods 
and stripping plates, stools are used ex 
actly in the same way in both machines; 
but when used for deep castings, the work 
ing of the machine is different. This can 
be following through 
a representative 
of 


best made clear by 


as shown in 


operation 


the series pictures, Figs. 4 to 9, inclu 


Sive 
The pattern plate is tixed to the table, 
the flask is put in position and the length 


of the adjustable plunger is regulated so 


as to come just at the level of the upper 


edge of the flask when at full outward 
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same time applied to the small or strip- 
ping plunger, which is now uppermost. The 
ramming plunger falls back into its cylin- 
der and the small plunger does its part in 
loosening the mold by following the in 
side stripping plates, stools and various 
pieces used to help the sand to get out. 
\s soon as the mold is out of danger, 
is soon as all chances of breakage 


the 


that is, < 


disappeared, this plunger and 


to it 


-have 


attached are stopped, and 


the 


pieces 
continues to 
of the 


meanwhile other piston 


lig. 6 shows this stage 


fall down 
piston has 


operation. Fig. 7 the large 
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small or piston will 


fall down and 
with it all 
pattern plate, which again come into their 


which the stripping 


take its first place, carry- 


ing the movable parts of the 


proper position in the plate proper. 


EXAMPLES OF THE WORK OF THE MACHINE. 


We will now 


done on this machine 


illustrate some of the jobs 


Io shows 


pattern plate S 


Fig. 
drag 


plate is formed stripping plate 
shown, which is fixed to the table plunger, 


being adjusted to follow the mold for a 

















© SMALL PLUNGER LOOSENING 


RAMMING PLUNGER SIMI 


strcke The cross-beam or head piece 1S 
then turned to the right and sand is put 
An ex 


to the 


in the flask, as shown in Fig. 4 
tra added 
class of the mold, the cross-beam is turned 


quantity is according 


back to its normal position and pressure 


is applied by pulling the lever so that the 
ramming plate 1s brought down to, and 
presses on, the mold. The whole machine 
is then revolved one-half revolution about 
a horizontal axis, which is being done in 
the view Fig. 5. The controlling lever for 
the ramming plunger is then put to ex 


haust position and the pressure is at the 


STRIPPING 
LTANEOUSLY 


AND 


PLATES STOOLS: 
RETRE ATING 
all the way down and the man is un 


hook 


from 


gone 
preparatory to removing 


the 


doing the 


the mold machine The heavy 


core part of the mold is resting directly 
that 
In 


] 


ramming plate, so 
break 


8 the man has got the hook release 


on the mold and 


there is ro tendency for it to 


Fig 
and has pulled the cross-beam (which ts 


left. so as to 


1 lift 


now below) around to the 


make it easier to get at the mold ar 
it off In has, 

of a helper, accomplished this 
to be 


Fig. 9 he with the assist 


1 
+ 
ast 


ance 


turned 


Y 


step, leaving the machine fre« 


back again to its normal posit Woon 





NGER AND FLASK THE WAY DOWN 


1in portion of the 
The 


complished as already 


certs 
stop. ramming 
11 ] » % 

ble plunger 


exhaust whi 


plate 
stopping wl 
sand 
to g 


1 


free from th 


f the 


can be remove 
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that loose parts are numerous in this pat for machine tools and various castings f "\ he us 
tern, Their weight assists their motion automobile and machine-tool work, a few tative machine, there is an operation w 
with the mold; and during this motion’ of the latter class of which are illustrated; s not re ng the versa 
they may be taken out, so that when the and generally speaking, all molds wh g pposed 
mold is removed from the machine, it is have a heavy projecting part may be satis 1 as nivers 
entirely completed factorily executed upon it. Figs. 12, 13 f I 

Fig, 11 is from a photograph showing’ 14 and 15 are examples g \ 

the operation of drawing a mold for a For making the castings shown in Figs \ ‘ 
railroad axle box of open type. The ma- 16 and 17, it is advisable to use two ma 0 
chine is in the reversed position with the chines, one of the universal pattern d \ 
small cylinder above and the large cylin scribed in the first paper, which is to serve ing on ¢] ther o1 Where heavy 1 
der below. The pattern can be seen bolted for making~ th ind e rotat 
to the table and below it is the flask con nachine for making the drag, as t p ‘ 
taining the mold. In this mold, in add f the mold : leavy core wl vn Ww 
tion to the central stripping plate, there nakes the inside of the castings \ 




















FIG. 8. HOOK RELEASED, CROSS-BEAM CARRYING THE MOLD SWUNG FIG. Q FHE MOLD LIFTED OFF THE MACHINE 
TO THE SIDE TO CLEAR THE PATTERN AND FACILITATE REMOVAL 


ate two cylindrical cores to be drawn, Che group of castings sl 


iown in Fig. 18 | f l ly 


and another core for the cover having a was made on one A-s5 (universal 


\\ 

recess on the side. The cylindrical cores chine, and the points of inte 
are pushed by the small blocks of metal very peculiar shape of the stripping plat vO! ly " 
fixed to thin rods attached to the table’ used [he stripping plate is not only a ‘ i. nein mnide with 
ram [he cover channel for the dust stripping plate, but the parts of it mark 
proof ring is pushed in the same way, the 1.4 A in Fig. 18 are also parts of : 
shape of the pusher being of course differ tern, and the parts marked BBB are p y : 
ent, and arranged to start the loose pieces of the core print. It is also interesting t alii eae 
making the recesses of this core This note that th : sys ’ * 
nold is an piece ot W k sed s n pattern p : ) 

Chet 1 lot of work suitable his necessary for making tl np v ft la 
machine, including hardware, step nes both cope and vi \ essat 
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Splendid medals have been obtained by 
this method, 
the hydraulic pres- 
these 


i 
Fig. 19 shows one of 


sure pumps made to accompany 


The 


acting plunger, 


machines. one shown has a double- 


and is belt-driven; they 


are also made single-acting, and may be 
provided with electric motor mounted on 
the same bed-plate. The plunger has a 
diameter of 30 millimeters and stroke of 
55 millimeters; the single-acting machine 
(73 gallons) per 


will deliver liters 


hour, and the double-acting twice as much. 
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Friction, Useful and Otherwise, in 
Machines and Men—Opportuni- 
ties for Apprentices and 
Others—The Ideas of 
Long Ago. 


BY E. R. PLAISTED, 


Friction, like fire and water, is a good 
servant hard and did it 
ever occur to you just how great a part 


of the time and effort of machinists and 


and a master, 














FIG, II. MACHINE IN OPERATION OF DRAW 
ING RAILROAD AXLE BOX; PAT- 
TERN ABOVE; FLASK AND 
MOLD BELOW. 


designers is directed toward its control, 
driving it out of one place and concentrat 


2 


ing it in another? It is as necessary in 
some parts as it is detrimental in others, 
which proves there are both good and bad 
sorts of friction. We want just as little 
of it as possible at the crank pin and the 
piston, but without a due allowance of it at 
the tread of the driving wheel all our plans 
miscarry and the machine refuses to 
budge 

Reducing the problem of machine de- 
sign and construction to its lowest terms, 
it becomes little less than getting some 
surfaces to work freely on each other and 
getting others to grip with certainty and 


precision, 
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FIG 10. FLUSHING TANK CASTING 


3ut I have no idea of tackling such an 
abstruse problem as mechanical friction 
in dog days; even up here in the woods 
the weather is quite too “lassitudinous” to 
encourage that sort of thing outside of 
the and 


business hours, and it is useful 


ITH YEEP POCKET, AND PATTERN BEDS 
wasn’t for reading the other contribu- 
tions, some of which set up a frictional 


activity in the convolutions of my cere- 


brum. This is merely another evidence of 


my laziness; I have to be prodded before 


I can even think in sultry weather. 

















FIG. 12. BEDS 


harmful kinds of friction among men that 
every time I sign 
for the AMERICAN 


I purpose to deal with 
my name to an article 
MacuHinist | 


of anything more that will be worth writ- 


wonder if I will ever think 


ing about, and IT don’t believe T would if it 


AND CASTING WITH 


DEEP POC KET. 


There is also the other sort of friction 
the kind that 
crank-pin 
ma- 


in humanity, as in machines; 
sometimes develops in the 


brasses, and in men as well as in 


chinery, it often generates dangerous heat 


and may even cause “rucking” if the proper 

















FIG, 13. THE PATTERN PLATES 


AND 


THE CASTING FOR A GEAR COVER 
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FIG. 14. CASTING AND ONE OF THE 
FOR 2-CYL. 
lubricant be not applied in season. Bit 


funny part of it is this: it seems easier to 
prevent, conceal, or cure 
of this the 
man, Perhaps that is because, as some- 
one aptly remarks, what is a beastly tem- 
per in the other fellow is only righteous 
indignation in ourselves. You see it de- 


manifestations 


sort in machine than in the 


pends entirely, as in the case of the 6x9 
perpetual motion, on the point of view. 
This time it is Entropy who has done 
the sandpaper act to my thinking appa- 
ratus, and by the way, I wish he would be 
a little more frank with us when he ap- 
as shop 
and hu- 


peals for light on such matters 
ethics. It is a bit uncomfortable 
miliating to find one’s self in the pose of 
giving advice of that sort to a man who 
has done what it seems he has, though I 
believe I had the saving grace to hint at 
the time that he was not 
than he 


in need of any 


more illumination already pos 
sessed, 

No matter whether he 
not in making a home for himself in the 


country by the plan he describes at page 


had succeeded or 


PATTERN PLATES FOR CRANK CASE 
12-H,P. MOTOR. 

93, we can’t help admiring the courage of 
feat 


but 


a man who even undertakes such a 
It has 
usually by those who were telling how 


they would do it and not how they had 


been written about before, 


done it. And only a man blessed with a 


wife who possessed a sublime disregard 


of “what the neighbors will think” would 
have had the make the trial 
When your nearest neighbor is over on 


heart to 
tother side of the mountain, and in pre 
cisely the same boat as yourself, the case 
is vastly different. It is lots more fun to be 
a pioneer when pioneering is in fashion, 
than when the only “correct thing” is to 
do just as people across the street are do 


My 


any 


ing, and to buy the things they buy. 
offered to 
man who, in spite of the trend against in 


sincere respects are here 


dividuality and the pull of business con 
nections toward town life yet has the cour 


ige (I ‘almost said the audacity) to swim 


counter to the current and become atwen 
tieth pioneer. 


Entropy is right in thinking 


century 
[ presume 
much that is printed in The Philistine has 

















FIG, 


I5. PLATES FOR MOLDING CHANGE GEAR CASE CASTING. 


{I 

« l ps 1 bette 
t Kra Elb S Is at phasis of his 
own that makes these sayings stick in the 
mind, a quality not held by some greater 
writers. Speaking idividuality and in 

dependent yf thought giv ne a beau 
ful opportunity to fire another quotation 


though this time not exactly from Fra El 


bertus, as it fell from the lips of Joaquin 
Miller while the Fra was paying him an af 
ternoon call 

Some mention was made of books and 
the poet of — th Sierras replied: 


What would I want with books? 


for those 


*Books ? 
lo hell 
who cannot think.” 


with books! Books are 
Now this is being em 
phatic with a vengeance and grossly over 
the cas besides ; but there is a 
hidden that 


husk of expression 


Stating 


beautiful truth under rough 




















FIG. 10. CRANK CASE FOR 4-CYL, MOTO! 
When Entropy says he wishes Mr. Gra- 
ham had admitted the environment of the 
verage appr was not nducive t 
finding things for himself (in other 
vords linking | tru ( 

n't i iting 1d ippres 
ly worse tha h een for a good 
while, f iothing me up harpin 

on tl heme of the Good Old Time 
Chere 1 enying that if an apprentice, 
ny o re Incline to accep 
and depend upon the bound volumes of 


ther people’s ideas instead of having 
hough nd ideas of his own, and 

apply a rea ly-made s lution to his prob 
lems in place of working out one for him 
sell, he has more ta hance to indulge 
this slipshod propensity now than for 


merly; so to that extent’ Entropy may be 
right, but I should be inclined to put the 
blame on the boy and not on his sur 
unding 
I haven’t had time to read the several 
rticles on apprenticeship that have lately 


and am not well enough in- 
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FIG 17. CRANK CASE CASTING AND 


2-CYL. I2 


formed as to conditions out in the settle 
ments to 


but perhaps a chapter out of my own ex- 


say much about this business, 
perience as an apprentice may be worth 
relating. 

It could have no more fitting beginning 
than a tribute to the memory of my old 
boss, whose kindness made the thing pos 
sible and who never spoke harshly to one 
of his men unless there was good and 
ample reason. 

Quite a liberal slice of my term was 
spent at a rickety little Pond lathe of 
10-inch swing and well nigh worn out 
The work I got was such as is now done 
almost entirely on the Springfield turret 
lathes—studs of all sorts, coupling bolts, 
special screws and handles by the hun- 
dred. As it was mostly a case of dupli- 
cating the same thing day after day, it 
would not seem exactly or peculiarly coi- 
ducive to thinking; but here, again, my 
laziness was my salvation, for I got heart- 
ily sick of hand-tooling those handles in 
the speed lathe and my eye was not pleased 
at the lack of uniformity they presented 
First I did a heap of thinking, then con- 
siderable sketching, and next some whit 
tling; finally I told the boss I believed I 
could rig up that lathe so it would turn 


ONE OF THE PATTERN PLATES FOR 

H.P, MOTOR 

handles that were alike, would need no 
emery-cloth finishing, and that I hoped 
also to be able to increase the output. As 


soon as he was convinced my ideas were 
sound he said go ahead, and also gave me 
permission to replace the solid nut on the 
lead screw, which was at the back side of 
the lathe, with a split nut working by a 
lever at the front of the apron. You can 
bet I was a happy cub. 

[ made my own patterns, and as the shops 
were running nights just then on some rush 
orders, I was allowed to come in after sup- 
per and do my own planing. All the shop 
was watching to see how the kid’s new- 
fangled notion was going to turn out, and I 
did not lack for advice, some of which | 
found helpful and some of which I didn’t. 

As I look back on it through the vista 
of 20 years it seems very crude, both in 
design but it went 
which was the principal point to be con 


and workmanship, 
sidered just then, and I was a proud cub 
when the boss fetched along the proprie- 
tor to watch my hog-nosed tool automati- 
cally following the curves of a die clamped 
to the tailstock, turning out handles that 


bore a family resemblance to each other 
and so smooth that hand tooling and 
emery cloth were not needed 

















FIG. I8. GROUP OF COCK CASTINGS, 


MADE ON ONE 


A-5 


PATTERN 
MACHINE, 


PLATE TO LEFT, STRIPPING PLATE TO RIGHT 


REVERSIBLE SYSTEM 
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When the turret machines arrived this 
rig was sent to the scrap heap, though, as 
I had then been out of the shop several 
years, I did not take much interest in its 
fate; but at last that split nut 
that I sat up nights to make was still in 


accounts 


use. And as no patent leathers of later 
years the delirious [ 
my first copper-toed cowhides, so no later 


ever gave ecstasy oO! 
work in designing has afforded me the sat- 
isfaction that was mine when I was able 
to show the shop that the kid’s newfangled 
notions were in working order and ready 
for regular business. 

Such opportunities have passed away, 
along with the conditions which gave rise 
to them; but there are plenty of bigger 
and better ones lying in wait for the cubs 
of today, if they but realize it. And those 
same correspondence schools that I re- 
cently aired my grudge against are a tre 
mendous the The cub 
rather enjoys seeing his name in hand- 
some handwriting on a big envelope with 
a big ad in the corner, but the middle- 
aged man who has had to scratch hard for 
with but 


factor in case. 


his schooling, and worry along 

















DOUBLE-ACTING HYDRAULIC 
SURE PUMP. 


FIG, I9 PRES- 


little of it at that, is apt to be more sen 
sitive in this way 

There is plenty of gold yet to be mined, 
though the wasteful methods of our fore 
fathers with 
profit, and their very 


can no longer be followed 


wastefulness, un 
conscious as it may have been, furnishes a 
new opportunity to those who come after 
them. The 
Stanley let daylight shine into the last un 


man who imagines because 
discovered corner of “Darkest Africa,” or 
because great engineers have admitted the 
reciprocating steam engine has_ been 
brought about as near perfection as we can 
expect, that there is nothing left for him 
to do, is likely to wake up and find him 
self left behind. his old 
shopmates will then be supplying Africa 
with electric lights from the mighty cat- 
aracts of the Nile, will be 
building steam turbines and gas engines of 
an efficien¢y yet hardly hoped for 


Just so long as there remain imperfec- 


way Some of 


while others 


tions there will be no lack of things to 
think find things 
well worth our while to do our level best 
over. Which is equal to saying there will 
be small lack of opportunity while the 


about, to out, and of 
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But “The Lord don’t send 
‘round to hist folks out of 
Remember that. 

My skepticism regarding the compara- 
tive goodness of old times began when I 
was a very small boy indeed—a boy much 


world endures. 
no derricks 
ruts !” 


fascinated with anything pertaining to a 
locomotive, and whose youthful soul was 
filled with wrath and disgust at having to 
aged grandfather 
railing at “the damned cars that were 
nawthin’ but a cuss to the country.” Not 
till | was older did I learn that his bitter- 
ness arose from the fact that before their 
advent he had made good money hauling 
country produce to Boston with horses. 
And if he was not too narrow to realize 
it, he was too stubborn to admit that in tak- 
ing away his most profitable employment 
the iron horse had brought benefits untold 
He seemed 
determined to squelch my mechanical in- 


listen silently to his 


to thousands and millions. 
stincts, and possibly the persistent way in 
which I thwarted him by clinging to them 
harder than ever may have caused me to 
take it up as a life work. At any rate, I 
do not cherish an uncharitable memory of 
He often told me candidly 
that I would never amount to much, and I 


the old man. 


surely didn’t at the work he set me to do; 
but he to marvel at the fact that 
“the boy” was getting real money in satis- 
factory quantities just by making pencil 
marks on a sheet of paper. And I was 
satisfied with this revenge. 

Poor short-sighted old chap. There are 
plenty of them still with us who think old 
ways the only good ones, but that sort of 
thinking and talking is generally conspic- 
uous by its absence among those who have 
much to do with machinery. 
copper wires carry thousands of electrical 
horse-power across the little farm where 
he was contented to toil, and uncounted 


lived 


Today six 


automobiles go honking and whizzing past 
the rural cemetery where his bones repose. 
He died in time to escape these more re- 
cent “cusses to the country.” He was in 
a rut, that was about all the trouble, and 
I don’t know that I can give a better finish 


to this than once more to repeat: “The 
Lord don’t send no derricks ‘round to hist 
tolks out of ruts.” 

The Empire Machine Company, 210 


Third avenue, Pittsburg, Penn., issue a lit- 
tle pamphlet describing their tachometer, 
which we have published an illustrated ac- 
count of, and in this pamphlet they give a 
number of causes for irregular speed of 
steam engines, which are interesting and 
to many will be instructive, regardless of 
the matter of the tachometer. 





Those who would rather save the price 
than spend it for a superior field glass 
ought to carefully avoid reading a small 
pamphlet recently sent out by Warner & 
Swasey, of Cleveland, which describes 
such an instrument and some of the uses 
to which it can be put. “Reflections of a 


Rambler” is very captivating 
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Foreign Markets for American 
Machinery. 


It would be well for American export- 
note that the 
African Colonies gives 
an increased the United 
Kingdom. It came into effect on July I 
1900 


ers of machinery to new 
tariff of the South 
preference to 
The object of the revision 1s to en- 
the 
British and 


courage purchase of manufactures 


from 


from not foreign mar- 
kets. 

Class IV gives a long list of items on 
which 3 per cent. ad valorem is levied, but 
the whole of this duty is remitted where 
the goods come from the United Kingdom 
This 


class includes machinery and engineering 


or reciprocating British Colonies. 


requisites, bands and belting, steam pack- 


ing, wire boiler composition and 


boiler tubes, bolting cloth and mill silk, 


rope, 


cloth gauze, matting, sieving and screening 


for mining purposes, bolts, nuts, rivets, 
washers, nails, screws and similar wares, 
haulage chains, cranes, elevators and 
shears, crucibles, fire extinguishing ap- 
pliances, tanks, railroad sleepers. I 
goods not otherwise charged with duty 
and on the free list, will have to pay 
15 per cent. ad valorem rates, with a re 
bate on British goods of 3 per cent 
There are very few lines now left 
on the free list. The new duties will 


considerably affect the United States ana 
Germany, although the latter country is 
partly compensated by its Government rail- 
way and steamship subsidies. The ultimate 


idea is to shut out as far as possible ali 
non-British goods, and this new tariff is 
the first step in that direction. It is open 
to the United States to join in the recip- 
rocity scheme, reducing its duties on Brit- 
ish manufactures and on British Colonial 
produce, and to receive in return most 
favored Colonial treatment throughout the 
Of course the United States ex 
South 


advantage at present in the cheap freights 


Empire. 
porter to Africa has an enormous 
he secures, being, roughly, 25 to 50 


2 per 
British ports. 


cent. less than freight from 
America has also a great hold on the ma 
Colonies, especially 
the mining section of the Rand. This is 
due to the amount of United States capi- 
the 
influence to be asserted in the disposal of 
the order, and the large number of Amer 


chinery trade of the 


tal invested in mines which enables 


ican engineers employed in the industry. 
These naturally prefer the machinery and 
plant of the United States, with which 
they are familiar, to those of the United 
Kingdom, the result that 
the orders go to Similar tend- 


with necessary 
\mericans 
encies resulted from the early settlement 
of foreign engineering and merchant firms 
in Johannesburg, and in certain of the 
coast towns, Similar results will appear 
in Rhodesia, as that colony offers capital 
chances to any enterprising American firm 
1f engineers, who would do well if thev 
lines regarding 


pursue common-sense 


local conditions of trade, etc. 


It would firms to look 


Manufac 
turers of bridge work, railroad permanent 


American 


trade 


repay 


after the East Indian 


way material, and railroad stock may look 


for a large volume of indents as the re 


sult of the Government's extensive plans. 


girder 


Che bridges required will be of th 


type and will cost at least Rs. 172,000 each 
Among contracts recently placed with 


home firms 1s one tor 40 swan bridges of 


about 60 feet span for the East Indian 


follows an order for 170 


/ 


Railroad. This 
bridges of 40 feet span each for the North 

The East In- 
tenders for the 
steel work for the Jumna bridge, Allaha 
bad, the main span being 160 feet and the 
land Che 


western railroad of India 


dian railroad is to invite 


span 40 feet Madras Govern 


ment will be wanting rolled steam beams 
and other girder bridge requisites he 
East Indian railroad is going to expend at 
1 ‘ } . 

least a lakh of rupees on the provision of 
595 cow catchers for its engine rolling 
stock Additional rolling stock is to be 
provided for the Eastern Bengal Sindh 


railroad at a cost of Rs. 876,000, and in 


cluding 150 bogie iron covered goods 
wagons, et [here are also several im 
portant hydro-electric schemes on hand 


The price 
half 


if electric power is estimated at 
The chief 


project, for which a company with £2,000,- 
} 


bias 


that of steam power 


000 capital been formed, is the con 


struction 


f a hydro-electric power instal 


lation in Kashmir, by harnessing Whelan 


river. It will alter the face of the whole 
district, and nvert Kashmir into the 
Lancashire of India [his scheme alone 


offers valuable opportunities to American 
suppliers of electrical machinery and plant. 
lhe use, too, of constructional iron in In 
dia is enormously increasing, the over-sea 


imports alone of corrugated iron totalling 


over £6,000,000 There is an immense 
amount of iron frame _ building work 
going on throughout the country It is 


found that such buildings, if properly con 


structed, are the best for tropical storms, 
the iron roof serving to collect the dan 
gerous fluid, and the iron pillars and other 


uprights acting as safe conducts of it to the 


earth. There is a splendid opening for all 
sorts of the elemental items of construc 
tion, including wire-woven roofing, ar 
mored concrete, etc 

\ careful study of German economic 
and trade conditions in the engineering 
and hardware industries shows that the 


German exporters will have a more diffi 
P 


cult task than has hitherto been the 


case, 


to hold their iron in foreign markets. This 
will arise from the steady increase in the 
cost of production The German oper 


to the idea of im 
condition, the 


atives are keenly alive 


proving their social and 


many strikes of late years have revealed 
their power to them At the same time 
the German competition will be no less 
to hold their iron in foreign markets, This 
success of their goods abroad cannot be 
explained by reason of relatively low 
wages (which are steadily rising now) 
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and unfair practice, such as imitation of 
trade marks, etc. Wages have increased 
considerably, and exports have grown all 
the time. Nor is it only the inferior arti- 
cle that swells the export figures, for the 
exportation of better class and expensive 
high-class articles is increasing to a re- 
markable extent. It is clear that German 
manufacturers will have to face increased 
duties in one of the most important for- 
eign markets. But Germany has attained 
now a high standard of efficiency; she has 
first class engineers and chemists, careful 
adaptation to the wants of foreign mar- 
kets, coupled with splendid skill of her 
operatives. 
London, Eng. P. &. %. 





Large Induction Motors. 





A lot of four induction motors, the 
largest yet installed west of the Missis- 
sippi river, has recently been supplied by 
the Allis-Chalmers Company to the 
Washoe smelter of the Anaconda Copper 
Mining Company, at Anaconda, Mont. 
Each motor has an output of 1200 h.p. at 
a synchronous speed of 360 revolutions 
per minute, and operates on 60 cycles 
three-phase current at a potential of 2080 
volts. The circumstances leading to the 
construction of these large motors were 
briefly as follows: 

The Washoe smelter has an output of 
copper of from 15,000,000 to 17,000,000 
pounds per month. The power was for- 
merly all supplied by steam engines, and 
it is probable that a certain amount of 
steam power will always be used, as some 
of the steam boilers utilize the heat con 
tained in the waste gases from the fur- 
naces, This power, however, is nothing 
like sufficient to operate the whole plant, 
so in the future all additional power is to 
be supplied by electricity, and the plant 
has been equipped throughout with elec- 
trical drive. The electrical transmission 
line for this purpose is of itself quite re- 


markable. The power is developed on 
the Missouri river near Helena, nearly 
100 miles away, the river having been 
dammed so as to form a lake near the 
capital city. The transmission will be 
at an electrical pressure of 70,000 volts 
over a double line to Anaconda, where 


will be located step-down transformers to 
reduce the pressure to 2200 volts. 

The four large new motors will be used 
for driving the concentrating plant, which 
unit to be driven exclusively 
This building, which is 


is the first 
by electric power. 
600 feet long, has in its center a steam 
plant, which will be retained in order to 
provide for emergencies, but the shaft on 
each side of it will be disconnected, anJ 
on each side of the mill will be placed two 
of the motors, which will drive the main 
shaft by drives and friction-clutch 
pulleys 

Besides the large size of the motors, a 
notable feature is the fact that they have 
squirrel-cage rotors, which is unusual in 


rope 
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such large motors. Their guaranteed full- 
load efficiency is 91 per cent., and the full- 
load power factor is 92 per cent. Squir- 
rel-cage rotors were chosen for the instal- 
lation because the conditions under which 
they have to start are favorable, and also 
because of the higher power factor of this 
kind of compared with the 
wound-rotor type. 

The general construction of these large 
induction motors is practically the same 
as that of the smaller ones built by the 
Allis-Chalmers Company. The _ stator 
punchings are supported in a_ substantial 
yoke to which the housings carrying the 
bearings are bolted. The bearings are ad- 
justable to permit compensation for wear, 
and thus maintain a uniform air gap be- 
tween stator and rotor. The stator is 
wound with copper strip, with the slot in- 
sulation formed around it under pressure 
in steam-heated molds. The end connec- 


motor, as 


tions of the winding are rigidly supported 


[TT | 
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FIG, 21 
DIAGRAMS ILLUSTRATING THE DEFORMATION 
to prevent any distortion due to abnor- 


mally large current. The roter is mounted 
on a spider provided with cast-steel end 
rings, between which the laminations are 
held. The rotor slots are of the partially- 
closed type, and the rotor bars are se- 
curely held in place by the overhanging 
tips of the teeth. The bars are bolted at 
each end to bronze short-circuited rings, 
thus making a very strong rotor that can 
be safely run at high peripheral speed. 
The motors will be started by means of an 
connected to an 


the 


oil-immersed controller 


auto-transformer, which lowers ap- 
plied electromotive force at starting. The 
machines were built at the Cincinnati 


works of the Allis-Chalmers Company. 





Tantalum, one of the hardest of metals, 
is made into sheets and bars by means of 
a “squirting” process, by the Siemens- 
Halske Company. Water and gum traga- 
canth are mixed with tantalum powder, 
and then forced into rods, etc. 
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Experimental Technology of Defor- 
mation of Materials, and Its 
Application to Metal-Work- 
ing Processes—III. 
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HANNOVER 
SECTION II—EXPERIMENTS ON DEFORMATION 
BY TENSION AND THEIR PRACTICAL APPLI- 

CATION. 

A. EXPERIMENTS AND THEORY. 

By a reflection similar to that which is 
made by Kick on compression (Fig. 1) it 
is to be found how the action on the single 
molecules in a cylindrical body will be, 
when this is subjected to a tension applied 
at its ends, as shown in Fig. 21, presum- 
ing for the present that the tension is dis- 
tributed uniformly over the terminal faces 
and acting only on these. Brittle bodies, 
as for instance iron, break right 
through when the force has increased so 
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FIG, 22 FIG, 23 


OF A CYLINDRICAL BODY UNDER TENSION. 


much that the cohesion between the mole 
cules, which in such bodies is smaller than 
the inner friction between the molecules, 
is Overcome 

With tough bodies, as 
wrought iron, the cohesion is, on the con 


for instance 
trary, larger than this friction, and for 
this reason there will, before the rupture 
occurs, arise a deformation, that is, when 
the external force at the so-called yield- 
point overcomes the named inner friction 
The particles inside a cone—the sliding 


cone—which is shown more plainly in 


Fig. 22, ac e, will then move in the direc 
tion of tension, while the particles outside 
this part of the body—shown hatched in 
Fig. 21—will move obliquely in toward the 
sliding cone, as indicated in Fig. 22 by the 
oblique arrows on abc and cde. 

Now Professor Reitoe in Budapest* is 
of the the reason 


hereafter mentioned—that hereby the in- 


opinion—because of 


*Reitoe: “Die innere Reibung der festen 


Koerper.”” Leipzig, 1897. 
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ner friction between the molecules in the 
part of the body hitherto regarded in- 
creases, i.e., the molecules inside the part 
abcdea of the body have been squeezed 
more tightly together than before.* Al- 
though, as appears from the most recent 
microscopical. experiments, it hardly is 
the friction between the molecules which 
is Overcome, but perhaps rather the fric- 
tion on the sliding faces of the single crys- 
tals, and although it is consequently this 
friction which increases—whereabout more 
will be stated in Section VI—we will, how- 
ever, here proceed with the views of Mr. 
Reitoe. The further deformation will 
then for the present not occur inside this 
part of the body, but inside the following 
part, where the molecules are not yet 
squeezed so tightly together, and where 
they may for this reason more easily slide 
on each other. Regarding this next part 
of the cylinder we must in that case sup 
pose that it is subjected to a tension along 
the conical surface bcd, Fig. 22; and if 
again Mr. Kick’s views are carried out, 
we will find that of the part examined at 
present the double cone D will move in 
the direction of tension, while the ring 
marked with the arrows p and q will close 
up against D, just as previously the ring 
abcdec moved in toward the cone ace, 
and then there will in the parts of the 
body now considered arise the same larger 
friction as before in the part abcdec. 
Then the deformation will assail the next 
part of the body, and so on. 

Suppose, now, that the deformations in 
like manner advance from the other end 
of the body. The consequence hereof will 
be that, for instance, the part which, owing 
to the pull in the upper end of the cylin- 
der, tended to move in the direction of 
the arrows p and q, Fig. 22, in reality 
rather may be supposed to move in a 
somewhat other direction, namely, a little 
more horizontally; so that, if the pull is 
produced by making the ends of the body 
move away from each other, the middle 
part m, Fig. 23, will at any rate move in- 
ward, as indicated by the hatching.? 

Here we have, for simplicity’s sake, as- 
sumed that the cylinder lengthways may 
be divided just into a certain whole num- 
ber of parts, as for instance m, Fig. 23, 
the length of which correspond to the 
total hight of the double cone D in Fig. 
22; because otherwise the conditions at 
the middle of the body will be somewhat 
more complex. This we will, however, 


not investigate more closely 


*Strangely enough Professor Grunmach, in 
Berlin, has, however, not been able to find 
any increase in specific gravity on that 
account 

*Kirsch has found, by measuring the con 


traction of a bar during extension, that the 
contraction could be traced first at the ends 
and then gradually farther in toward the 
middle, see: “Mittheilungen aus den_ kgl. 
Versuchsanstalten zu Berlin,’ 1887, p. 74; but 
according to experiments made by Kurrein, 
‘Baumaterialienkunde,” 1904, pp. 196 and 
2"%3—the deformations begin at one end of 
the bar and then extend to the other end, 
and in that case the last views set forth 
above are of course not applicable 
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THE “ANGLE OF ACTION” FOR TENSION 

As will be discussed later—in Section V 
—it may be considered proved by experi 
ments that in tough bodies, when subjected 
to tension, there really arise slidings along 
conical surfaces, as here supposed, and the 
angle # between the generatrices in these 
sliding cones and the direction of pull 
proves to be equal to the angle # in Fig 
2, when it is the same material; or, it ap- 
pears that the angle of action B always 
ought to be measured as the angle be- 
tween the direction of sliding and the 
direction along which the dimensions of 
the body increase 

In the above we have all along assumed 
that the cyl 
tension is attacked by the force in the 


terminal faces, which, however, is seldom 


inder which is subjected to 


the case, since a body generally is stretched 
otherwise—for instance by the pulling 
shackles gripping around the ends. In 
that case the slidings do not take place 
along a single series of sliding cones, as 
shown in Fig. 22, but along a large num- 
ber of such, which consequently lie in 
serted one into another 

Likewise we have in the above entirely 
thought of cylindrical bodies subjected to 
tension. If we now, on the contrary, ex- 
amine the conditions in a bar with a rec 
tangular cross section, we find that in this 
the slidings take place at the same angle 
with the external force, whether we re- 
gard the bar from the broad or the nar- 
row faces 

Consequently, in such a bar under ten 
sion sliding takes place in the direction of 
four different planes 
THE INCREASE OF THE INTERNAL FRICTION. 

When now the deformation—as ex 
plained above—gradually has advanced 
from the ends of the body to the middle, 
whereby, as mentioned, the inner friction 
simultaneously is increased everywhere 
in the body, no further deformation can 
take place, before we increase the pull, 
which also appears practically to be the 
case. But when the force is increased it 
will once more be able to overcome the 
inner friction in the ends of the body, and 
the whole previously mentioned process 
repeats itself; /ereby the inner friction 
increases again throughout the whole 
body, so that the pull again must be in- 
creased to produce further deformations 

It was no doubt this fact, known from 
experiments on tension with metals— 
namely, that we must increase the force to 
make the deformation advance gradually 
which led Mr. Reitoe to the thought that 
the inner friction must increase with the 
continual extension 
Mr. Reitoe stated that the 
process would go on in the manner just de- 


Original! 


scribed, until the absolute maximum of in- 
ner friction was reached—that is, the 
maximum which, on the whole, can be 
obtained in the material owing to de- 
formation: but later he has, in a lecture 


delivered at the international congress for 
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testing materials in Paris, Ig00, reported 
that such a maximum cannot be obtained 
at all by tension, but only by compression. 
When, however, the inner friction has in- 
creased as much as is possible by tension, 
a tough body will begin to contract at a 
single point, and it breaks as a rule here 
Consequently, the deformation appears in 
this period to assail the body only at this 
point. Mr. Reitoe says that now the body 
is no longer tough but plastic, as for in- 
stance clay, which, when subjected to a 
pull, immediately contracts at a single 
point Mr. Reitoe distinguishes conse 
quently between tough and plastic mate 
rials. In both the inner friction is over 
come, so that sliding takes place before 
the rupture occurs on account of the over 
coming of the cohesion; on the contrary, 
in a brittle body, as for instance cast iron, 
the cohesion is, as mentioned above, 
from the beginning smaller than the in 
ner friction, so that rupture here occurs 
without perceptible deformation 

It would lead too far here to consider 
the conditions during the contraction, espe 
cially as they hardly will be of any in- 
terest in the industrial applications of de- 
formation. As to the surfaces of rupture, 
they exhibit usually parts of sliding faces 
in the case of round bars, sliding cones 
but in brittle bodies, as hardened steel 
and cast iron, the rupture occurs at any 
rate chiefly after the straight system, Le., 
right across (See Section IA.) 
B. APPLICATION TO THE PROCESS OF WIRE- 

DRAWING AND ANNEALING 


Mr. Reitoe understands by the term 
toughness that work of inner friction 
which for every cubic centimeter of the 
body must be overcome before the de- 
formation makes the inner friction in- 
crease to maximum. From this explana- 
tion it follows directly that the stretching 
»f a tough material reduces its toughness 
and from the explanation it may easily be 
understood why cold mechanical treat- 
ment diminishes the toughness, or, what 
comes to the same, increases the brittle- 
ness 

[hese treatments for instance wire 
drawing, which in reality 1s a stretching, 


and further also cold rolling, which is a 
pressing—increase the imner friction, so 
that the work in deformation required for 
obtaining maximum of inner friction is 
smaller. If a material which has been sub- 
jected to such cold treatment is annealed, 
the heat will expand the molecules which 
are squeezed tightly together, and it is an 
obvious conclusion that they push each 
other away, and that at the succeeding 
cooling they do not quite leave the posi 
tion attained where they are less tightly 
sq ue zed together: that is to say, they lie 
in such a manner that the inner friction 1s 
a minimum, i.e., the toughness ts as great 
as possible.* In effect, the circumstances 

*We may here also call to mind that Mr 


Reitoe measures the hardness by means of 
the inner friction 


et 
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ee 
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are more complex, as it will appear in 
Section VI B 

Regarding other metals than iron and 
André le Chatelier 
that when owing to cold treatment they 
have become harder and stiffer, they get 


steel has shown 


annealed “spontaneously,” as it might be 
that is, they 


also at ordinary temperature, only it takes 


termed regain toughness 


a much longer time. Thus a copper wire 
may be drawn out indefinitely without re- 
quiring real annealing between the draw 
ings, if only the intervals between these 
are long enough 


About 


tain conditions appear on the surfaces of 


Liiders lines, which under cer 


bodies subjected to tension, there will be 
given information in the sequel (see Sec- 


tion V) from which it will be seen how 
they in a fair way prove the theory of 
Mr. Reitoe 


Mr 


ory further on to explain the deforma 


Besides, Reitoe has carried his the- 
tions by compression, shearing, punching, 
etc.; but it would lead us too far to dis- 
this We the fol- 


lowing section, in a simpler way, render 


cuss question will in 
an account of what happens by these pro 


cesses 


(7o be continued.) 
Our assured manufactured sheet brass 
and copper. They use petroleum oil to 


anneal this at the furnaces. A receiving 
tank is placed near the railroad running 
to the works. An underground pipe leads 
from this to a pit which is 3 feet wide, 6 
feet long and 12 feet deep. From this pit 


other pipes go to other tanks. These 


other tanks were being repaired. The re- 
ceiving tank was being filled. 

An employee noticed that the valve in 
the pit was turned the wrong way and 
that oil was flowing into the pit, and from 
it to the secondary receiving tanks. He 
at once got into the pit to turn off the flow 
of the He the 


fumes and suffocated to death. A second 


oil. was overcome by 


man, seeing his predicament, jumped 


down to pull him out. 
A third man exclaimed, “Well, 


He also was suf- 
focated. 
those two are married and I’m not!” and 
He suffered the 
same fate as the other two. A fourth man 
then had a rope put about his body and 


jumped in to save them. 


jumped into the pit to rescue those al- 
ready there. He was unsuccessful in do- 
ing this, and was himself dragged from 
that 


some two weeks or more in the hospital. 


the pit in such condition he spent 

This story is printed to indicate the rare 
and admirable devotion often exhibited by 
laboring men when their comrades are in 
danger or suffering. The helpfulness and 
charity rendered by them is more credit- 
The 
rich give of their abundance; the poor cast 
in all that they have, even all their living. 

Monthly Bulletin of the Fidelity and 


Casualty Company. 


able than the benefactions of the rich. 
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Boring Bar Cutters—Sectional Dies. 


The style of fastening shown at Fig. 
I, page 677, Vol. 29, Part 1, I 
good for a vertical bar when there is room 


consider 


for the chips to fall out through the cored 
the cutter. <A ad- 
this 

mentioned by U. B. S 
may serve as a bushing to fit 


hole below special 


vantage of form of fastening not 
being that the nut 
the bored 
hole in cases where a long hole must be 
This form 


bar 


bored by a light springy bar. 
of fastening used on a_ horizontal 
needs plenty of clearance around the nut 
to let chips out. 

Personally I am opposed to a round pin 
for centering a cutter and think a collar 


back of the into 


fitting 


on the cutter 





CENTERING THE CUT 


TER WITH 


AND HOLDING 


A WEDGE 
grooves cut in it would be found prefer- 
able. 

The common style of cutter and bar 
shown at page 812, Vol. 29, Part 1, has 
that have not beer 
mentioned by your correspondents 


some objections 

Even after such cutters are carefully 
fitted up, the hardening may so change 
either by shrinking or expanding 
that they will either be too tight or too 
When the cutter is short 


them 


loose in the bar 


ME { . 
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FIG. 2. THE GAGE FOR CENTERING THE PLAIN 
CUTTER. 
in proportion to the size of the bar the 
cutting lips are very apt to crack in hard- 
ening, so that they give little or no ser- 
vice, and at best give small return for the 
work expended in fitting up, as the sharp- 
ening soon cuts off the projections which 
center the cutter in the bar, and the sharp 


edge resultmg from the grinding will 
chafe the seat in the bar unless very 
carefully handled 

As stated by U. B. S. the key on the 


back of this form of cutter as shown at 


page S12 1s apt to spring the bar when 
carefully fitted, and when, as often hap- 
pens, the original key gets lost and a 


make-shift key is put in, the spring of the 
bar is a certainty 

I believe, however, that a wedge is the 
ideal form of fastening for such cutters, 
and suggest the style of application shown 
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in the accompanying sketches, Figs. 1 
and 2. 


As will be both 


to locate the cutter and to clamp it in 


seen, the key serves 


with tendency to 
The key should be a close 
the slot the 


cutter and should be wide enough at the 


place practically no 
spring the bar 
fit sidewise both in and in 
small end so that it will not go to place 
except through the notch in the cutter. 

A small groove a is cut on one side of 


the cutter slot, extending part way through 


the bar, and a small pin in the cutter 
sliding freely in this slot insures that the 
cutter will be put in but one way. A 
similar groove may be cut in the key-way 
and a screw in the key will prevent the 
latter from being removed entirely from 
the bar in changing cutters 

Under certain conditions cutters need 
not have any centering notch whatever, 


f 


the cutter, and the latter centered in the 


the key fitting against the plain edge « 


bar by a gage shown at Fig. 2. This 
having the advantage that a cutter can % 
made to vary the size of hole by setting 
it out of center 

This gage ( 
closely on the bar with one side cut out 
so that it 


having any 


may be a collar fitting 
may be removed sidewise, and 


convenient number of $1zes 


bored in it as shown 
this will 


themselves to those who have 


Many variations of suggest 


work that 
it will suit 
A word as to the 


cutters. 


grinding of boring 
I find it is almost universal prac 
tice to bevel the cutting edge to about 
the angle of a twist drill, or even more 
acutely, the tendency to do this being in- 
creased by the desire to get as much work 
out of the common lipped style of cutter 
as possible and yet preserve the centering 
lips 

I believe that this style of grinding is 
increases the width of 
chip given and a cutter so 
ground tends to follow the original hole 
much more readily than one ground at 
right angles with the bar, exactly as a 
counterbore is ground, the corners only 


a mistake as_it 


for a cut, 


being slightly rounded 

Several sectional dies have been shown 
in your pages recently and I would like 
to ask if anyone has used such dies on 
unannealed spring and tool-steel stock. 

This dulls the cutting edges of punches 
and dies very quickly and I would expect 
that the tendency of the blanks to “plug” 
in the die would cause the joint to open 


I have been able to use a cracked die by 


keeping it sharp, but a little dullness 
causes the crack to open 

One sectional die is shown with the 
halves held together by set screws. It seems 


to me that a wedge with plenty of metal be- 
hind and under it would be far preferable 
as the jar of a press will be very apt to 
loosen a set screw. 

Che 


fitting a 


common practice, I believe, in 


wedge, is to plane the die seat 


tapering for the key, the die sides being 
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parallel. This necessitates planing one wing to the necessary tight fit and num proa - - © 
side of the die seat and then shifting the ber of the cutters, adjustment is impos rough rings it taking 
die bed around to obtain the taper. The sible with the aid of them, the adjustment the finished ring n a ball-weignted 
die seat may be planed at one setting by being attained by first driving the cutters ever pres the sother teeding ' 
using a key on each side of the die driven down, then turning the nuts the required broaching n Vite ne ° 
from opposite ends This also has th fraction of a revolution, and then forcing have passed through the rings the . 
advantage of giving a minute amount of the cutters back against them Che « re t thi t w 
adjustment both ways in setting dies ters are formed w is f 0.020 pr he t wee 
W. L. Harpy inch. The tirst circle of teeth in the lower S ring g- al ' 
ee — section 1s 3/32 inch smaller diameter ¢ mete the ‘ ng ' 
Broaching Brass Rings. the rounded faces than the last two circles mad ! I P 
——- of finishing teeth on the upper section. The one arbor, the 5 as shown 

Figs. 1 and 2 show adjustable broaches diameters of the teeth on the lower section being p elow a t 
as used in a vertical broaching machine’ are arranged so that each tooth tak f is S : ' P 
for finishing the internal faces in turbine 0.006 of stock, the amount diminishing — thr t t oO 1 of th 
rings, Fig. 3, which are a part of the with the circles of teeth on the upper sec 
Crown water meters of the sizes which tion, so that each tooth on the first circle tripped on 01 mach 
register the amount of flow in pipe lines of the two finishers will shave off onl then 1 rsed al the rat br ' 
of %4-, I-, 1 and 2-inch diameter, respec- 0.001 incl [he projecting parts tl bac wa 
tively The rings are made of cast brass, cutters which finish the angular face bre I put t 
of the variety known as plumbers’ metal. are stepped for gradual cutting to prevent tart their WV h the 
Previous to the broaching operation they breakage in case of irregularity in some . 
are faced, bored and turned to fit gray-iron of the castings 
rings like Fig. 4, which hold them during The broach, Fig. 2, 1s used in the second — tact the aj 
the operation in the broaching machine broaching operation and finishes the taces ! i ; - 

kK R LANBI 
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FIG. 4 from firms offcting tim postions, hh 
BROACHING BRASS RINGS substat they 
, > We rmed that vou 


The boring removes only a small portion £& The body is made of gray iron and yw epen for a pi 
of the surplus stock from the innermost contains inclined T-slots for holding the Jy We find we have room for a y 


points, the main object of the operation § cutters. Each of the teeth in this broach, man, with every opportunity for rap 
being to create true contact surfaces for with the exception of those in the two up vancement to the right party he ] 
the expanding chuck, which holds them for _ per circles, takes a cut 0.010 inch deep, and nect with said p mm Ww 

turning the outside diameter and for fac- in irregular castings those of the first circle” first be more nominal that therw 


ing the second side. The stock removed sometimes take a cut 1/16 inch deep. The Awaiting further ly W 


1/32 to 1/16 broach is guided by a pilot made of gray 


by the broaches varies from 
fitted to the rounded pomts finished 


inch in depth in perfect castings rol 


The broach, Fig. 1, is used in the first in the first operation The arbors for the My f W e t \ f th 
broaching operation and finishes the faces broaches are of tool steel for stiffness and eTT 1 nauired the 
14 A It 1s made in two sections, be are splined and keyed The butts are lutic xpected nd the f 





use of the difficulty in keeping long cut made of grav iron and are driven down t 
ters of this shape straight during the pro a shoulder on the arbors The broaching week ! t ig 1 
cess of hardening and tempering rhe se, Fig. 5 gray iron and has a tor ] ( kkee g wa iff 
body pieces are made of gray iron and _ steel plate inserted at the top for a work Th W 

mtain inclined doveta 1 grooves for ing surface, the imner edge clearing the e ffered $10 1 : i 
holding the cutters to permit of adjust v1 0.010 11 Three projections 1 ‘ f ld gathered | 
ing them to the proper dimensions after for recess for tering the olders f A xp loa j 
sharpening The upper ends of the body ontainn t rings t e broached id f to } 
pieces are threaded for the abutment nuts n the under side is shoulder for cen- Af ng tl i 
for tl tters These nuts cannot be tering 1 e broaching 1 ne wi l q 
p 1) ed i sting 1 ¢ P " ‘ re t busv ¢ rit the »( ¢ 
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makers, and sent letters of reference, tell- 
ing them he was a specimen, 
and that he would rather consider a propo- 
sition with this faet as a basis. Neither of 
the firms replied, doubtless securing what 
they were after by getting someone less 
fortunate in having practical 
training. The inqt‘ries were written by 
my friend merely for general information, 
as his position was before him previous to 
his entering college. However, if they 
serve to enlighten any prospective stu- 
they 


first-class 


obtained 


dents as to the condition of affairs, 
will not have been wasted 
NERALCM. 


An Ink-Retainer for a Pen. 


| have been using the attachment shown 
find it 
just the thing when putting the figures on 


on my pens for some time, and 


a drawing. 
It consists of a small piece of thin sheet 


yang He —— 


ly i ie re a 
| JAM TG) pase: 
Copper Piece 


i, re TAS L. 
+ Hs val iilps yg BEAL 








_—_——_ 





\N INK RETAINER FOR A PEN 
copper, bent as shown, and inserted in 
the pen holder it acts as a retamer for 
the ink. 

In this manner many more figures or 
letters can be put on a drawing with 
fewer fillings of the pen. ewe ©. 





A Combination Triangle. 


I have been using a triangle similar to 
the one shown in the sketch for some 
months and find it to be one of the hand- 


iest tools I ever had on my drawing 
board 
r 





* 
S 


Ot zt 





COMBINATION TRIANGLE 


The one I have I made from a 14-inch, 


60- and 30-degree transparent-celluloid 
triangle by cutting the 30-degree point to 
an angle of 45 degrees 

Che protractor shown across the corner 
of the 90-degree angle I made by using a 
standard protractor to lay off the gradua- 
tions from, then scratching them into the 
celluloid with a very sharp pointed scrib- 
er, and numbering them by tens of de- 
grees as shown on the sketch 
While these graduations may 


laid out with any great degree of exact- 


not be 


ness, they will in most cases answer all 
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the requirements of the ordinary drafts- 
E. W. Bowen. 


man 





Knock-Off for Automatic Gear- 
Cutter Feed. 


The drawing inclosed shows as much 
of one of our automatic gear cutters as is 
necessary for the illustration of this ar- 
ticle. This machine had to do all our 
gear cutting for three or four years, till 
we got our Brown & Sharpe machine; 
then we began to find fault with it. A is 
the work (which support 
for the cutter end), B is the box which 
carries and covers the, dividing wheel, the 


arbor has no 


worm shaft for operating which is shown 
at C. The worm-gear case 1s moved up and 
down on standard D by means of a hand 


OC 
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by a clutch. The clutch lever is shown at 
S and the rod by which it is operated at 
7. The dividing gear has 60 teeth, so 
12-tooth gear it is 
shaft C make 


that when cutting a 
that the worm 
five revolutions to one the locking- 
disk shaft F; this it did sometimes. When 
nobody was looking, of course it didn’t— 
with the result that our scrap heap re- 


necessary 
of 


ceived another contribution This oc- 
curred much oftener than we liked; so 
we designed the safety motion. On the 


locking-disk shaft F was mounted a disk 
had 


A lever V was mounted so as to ride on 


U, into which been milled a notch 
the periphery of the disk, this lever being 
of approxi 
At 


which is 


formed with a_ projection 


mately the same shape as the notch. 


to the lever is a chain 


tached 


Aji] 
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KNOCK-OFF FOR AUTOMATIC GEAR-CUTTER FEED 


wheel and screw, which is provided with 


a graduated dial but no visible means of 


support for a zero mark, so that when 
setting to depth it is necessary to hold a 
rule or straight-edge up with one hand 
and turn the hand wheel with the other; 
not a nice job by any means, taking into 
consideration the fact that the hand wheel 
is nearly six feet from the ground. Stan 
dard D (which has a graduated base and 
is secured to slide E 
T-slot) 


face worm wheels may be cut. F is 


by three bolts in a 
so that straight 


the 


circular swivels 
one-revolution or locking-disk shaft com 
to 
through the gears G and H by the round 
leather belt /, the 
shaft of 
pulley K 


mon most gear cutters; it 1s driven 


which is driven from 


the machine, a weighted 


the 


main 
tension compensating for 
feed 
shown at L; it is 
gears M and N by a four-step cone 


the 


and return motions The cutter is 


driven through spur 


O is 
feed screw which is driven, when cut 
ting, by worm and worm wheel P and QO; 
and, when returning, by gear R, both mo 


tions being transmitted to the feed screw 


fixed at the opposite end to another lever 
IV’ mounted on and moving with slide E. 
The operation is as follows: The ma- 
chine, having cut a space, returns, and at 
the end of the return stroke sets in motion 
the one-revolution or locking-disk shaft 
F and with it the disk U, 
volves, lifts and keeps it up till 
the notch the 
the lever drops down 


locking-disk shaft sticks after making half 


which, as it re- 
lever I 
to again, when 


comes top 


Now suppose the 


a revolution; lever V is held up and by 
means of the | 


chain lever W till 
the right-hand end is in line with collar X 


moves 
(which has previously been adjusted at 
the the stroke ) Che 
chine goes on feeding till lever W pushes 


Same time as ma- 


the feed clutch out of mesh by means of 
collar X, rod 7 and clutch lever S It 
will be seen that this device must be ad- 
justed for different wheels, but at the 
same time we couldn't think of a better 
method of doing the job; and I don't 
know yet how it would be possible to 


make so efficient and cheap a job any 


1 


other way. The only parts required were 
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the levers 1 and W with their studs, the 
chain with its disk U and 
collar X. 

It was necessary to use a chain on ac- 


connections, 


count of the swiveling motion of col- 
umn D, 
This attachment has paid for itself 


many a time over, but at the same time 
it is possible to make spoiled gear blanks, 
as I once found to my cost while working 
a machine which had what might practi- 
cally be called a positive indexing mo- 
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It will be seen that by this arrangement 


the board be placed in almost any 


position or angle desired. >. B 


may 





The Closing Angle of an Irregular 


Figure. 
In any irregular outline, such as the one 


shown in Fig. 1, the unknown angle may 
be found as follows 
X = 180(n — 2) S 


IIo) 


1so(5 — 2) — 


(120 +- 90 -+ 60 + 100 


-j4 
the sides mav be taken correctly lig 
is purposely drawn incorrectly The ar 
gles given are the same as those of Fig 
X being shown as an acute angle, whik 
the result proves it to be 160 degrees, at d 
the angle given as 110 degrees is draw 
as though considerably more than 180 
degrees [his does not in any way at 
fect the application of the formula 


GERALD FE. FLANAGAN 





Tracing Cloth with Both Sides Dull. 

























































tion; at any rate, there was no safety Where A number of angles 
device, and if there had been it wouldn't Ss um of known interior an- I would like to ask if any of the readers 
have helped. I was cutting a quantity of gles have a method bst tuting a dull su 
45-tooth five-pitch gears, five at a time There is nothing new in this, but the face for the glazed side of tracing clot! 
and had no trouble till I came to the last method is not as Well known among thus giving two dul manpage = om 
batch, when, after cutting about half-way draftsmen as it might be. When all the ur specifications, pattern lists - » Ol 
around, I happened to glance at the ma- angles are given, this is a ready means of tracing paper, printing on both sides on a 
chine and found that it had cut a space checking the correctness of their sum typewriter, the pt the back side — 
where there ought to have been a tooth: and it is easy of application even when produced by meat t carbon papet I 
and after skirmishing around for a bit, | 
found that the change-gear plate for the ~ 
indexing motion had slipped around (the rane 
bolts must have worked loose) till the k AL 
change gears were out of mesh, so that A + 
no safety motion (that I know of) would ‘ s 
have saved the situation and the blanks : y 
as the locking disk was going on doing its = y 
work honestly and as regularly as a clock " = 
H., England G. Ear. 
Attaching a Reference Board to the | % 
Drawing Table. - 
y , 
I inclose herewith the sketch of a fix- FIG, | 
ture designed to support a light reference CLOSING ANGLE OF AN IRREGULAR FIGURE 
board to be used in conjunction with the 
tracing cloth could be used with each side 
dull, the blue print would be clearer and 
the original much more durable 
oo. 2.8 
Reference Board Cast-Iron Beams—The Neutral Axis 
| ———— and Its Location. 
Drawing Table 
; Mr. Osborne's recent article touching 
} relative strengt fa |-shape be 
wit respect | position of tl 
ar | i hed eason fi t 
wing 
He D ted t very ‘ 
stal many make in the selectio iT 
st i ind formulas of w 
” ning { but faint. | 
Arm t r the n I ) 
r readers and ut an example 
the blind instruction that is obtained fron 
REFERENCE BOARD ATTACHMENT FOR DRAWIN LI oe gps 
certain sources. Information of that sor 
ordinary commercial drafting tables, hav- the figure is composed of a great number ; of but little value. being much o1 eve 
ing an iron bracket for supporting a cab- of sides wit] r Sunday agazine science Or 
inet or tray by means of a swinging arm Many draftsmen proceed to find the the whole little is gained by the short t 
A is a swinging arm attached to the remaining angle in the manner shown in _ that the present 1 fait t 
pivot B by a serrated joint and locked at Fig. 2 by a process of addition and sub r Slow-but-sure the be 
the desired angle by the hand nut C. The traction with reference to one side chosen policy \ little knowledge v 
upper end has a similar joint by which it as a base line The angle 41 is obviously ated is better than a w 
is attached to a socket, in which is pivoted the difference between 30 and Io degrees in engineering gulped dow 
the bracket D attached to the reference or 20 degrees; and X is found by subtract ing \ good hot argument among 
board. This bracket is fitted with a joint ing 20 degrees from 180 degrees. This  shopmat \ he found a good w 
at E, allowing the board to be adjusted to method requires that the sketch be prop obtaining et nowledge wl 
the desired angle by means of the screw F. erly drawn in order that the bearing of t Ml ) 








ust such an argument and is but a com 


mon occurrence in any large shop where 


What 


mans shop experience be worth without 


conflicting ideas run wild would 


these word battles? Even the youngest ap 


prentice can start such a battle which is 


lable to draw even the old man into th 
engagement. 
lor the 


(Osborne ’s 


benefit of those who, like 


young man, may take for 


vranted the literal meaning of such rules 


t may be of interest to mention some of 
the assumptions necessary in deriving the 
accepted rule for the location of the neu 
tral axis 


In considering the flexure of a beam we 


assume that the fibers on the convex side 
of the member are in tension and those on 
the concave side in compression, The 
tension and compression causes a lateral 
lengthening and shortening of the fibers 
according to their location. ‘It is easily 


seen that there is one portion of the beam 
which has neither tension nor compression 
the the 

action produced beam 


and is turning point of internal 
the This 


strip of fibers is called the neutral plane, 


within 


and contains the neutral axis 

It is also assumed that the forces pro 
ducing flexure are applied perpendicularly 
to the the 
which is called the force plane and 


axis of beam and lie in one 


plane, 
which contains the axis of the beam and 
cuts its cross section symmetrically 

The principal 


assumption bearing on 


the location of the neutral axis is, that 
the extension or contraction of the fibers 
between adjacent sections of the beam 


bears a fixed relation or ratio with their 
distance from the line of no tensions or 
that the 
may hold, the material must be homogen- 


compressions. In order above 


eous throughout the beam. 


The location of the neutral axis is 
dependent more than from any other 
reason upon the relative distortion of 


the material under tension and compres- 
sion, that is, the ratio of elongation, due 
to the tension, to the shortening effect of 
compression, determines to a large extent 
the the neutral 
materials 
chine construction to assume that the dis 


location of axis. It is 


common in most used in ma- 


tortion is equal under the action of equal 
This 


a coefficient of elasticity of equal value 


tension and compression. gives us 
for either force 

With these assumptions in mind the lo 
cation of the neutral axis is found.* 

It has been assumed in the method of 
that 


portional to the force causing it, that is, 


demonstration the distortion is pro 


the elongation or contraction is equal per 


init load or stress, and as is well known 


this holds good only within the elastic 


limit of the material. In the case of cast 


iron we have a material which has widely 


different values for the elastic limits of 

*Mr. Edgar has 
monstration by the use of calculus 
neutral axis through the 
gravity. which we do not think it 
to reproduce; it can be found in the 
books on mechanics Ed 


usual de 

that the 
center of 
necessary 
text 


given here the 


passes 
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tension and compression; that for com- 
pression may be roughly set as twice as 
that the distor- 
tion per unit stress is the same within the 
that the 


tension 


great As for tension, but 


limit herefore we see 


would 


elastic 


beam give out on the side 
first. 
If we 


take 


and 


a beam of rectangular cross 
look under 
strain we will find just what relation the 
load the 


aXI$ 


section into its action 


has to the location of neutral 

It is easily seen that the distortion of 
the fibers will be equal within the least 
elastic limit of the cast iron, that is, the 
lengthening be the amount 
as. the the 
stress equal to the elastic strength of the 


will same in 


contraction until we reach 
material in tension; consequently the neu 
tral with the gravrty 
The 


elastic limit of cast iron is placed at 9500 


axis will coincide 


axis of the beam up to this point. 


pounds for tension and 19,000 pounds fot 


compression. But the material does not 
rupture at this stress but continues to 
stretch until the stress reaches 18,000 
pounds which is very nearly the value of 


] he 


elongation after the elastic limit is reached 


the elastic strength for compression 


increases very rapidly as the stress is in 


creased; therefore we see that the neutral 


axis must shift as the conditions of the 
equal distortion have been violated. This 
shifting of the meutral axis increases 


until the beam is broken. From the above 
we also see that the beam if made of cast 
iron will always give way on the tension 
side and the break is caused by tearing 
but never by crushing. 

that 
not ex 


From the above reasoning we see 
if the elastic limit 


ceeded a beam of T 


for tension is 
section or any other 
section will hold as great a load no 
matter which way the head is held, that 
And the deflection will 


the 


is, up or down. 
either because 


neutral axis coincides with the axis of the 


be as great in case, 
center of gravity for all loads within the 
least elastic limit 

It must also be kept in mind that an 
metal on the tension side of 
a beam add strength to 


the beam per unit of weight, as every ad- 


addition of 
does not more 
dition to one portion only serves to shift 
the center of gravity to equalize the metal 
as a whole and with it is also shifted the 


neutral axis. 


[he above all goes to show what the 
“Accepted Theory” has to show as_ the 
reasons for location of the neutral axis, 


which can for all ordinary calculations, 
when the assumptions upon which it is 
based are known, be taken as common 


with the gravity axis. 

ll have to be 
work 
fine points to counteract experiences such 
as Mr 


We are all familiar with the great 


\ few modifications wi 


allowed in practice if we down to 


Osborne cites 


variations in the make up of cast iron 
How litt 


anv dealings with it! We all 


le can be taken for granted in 


know that 
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even in the same test piece widely dif- 
ferent figures are obtained when _ re- 
searches are made into its peculiarities. 


will be 
Thin 


end of a bar 


than the other 


We know that 


a great deal harder 


one 


sections are always more liable to give 
thick sec 


way a 


way under stress than heavy 
We know that the 
laid in the mold or the way it is poured 
make 
Very 


even on 


tions. piece 15 


and whether it cools fast or slowly 

a great difference in its qualities 

little 

test pieces out of the same ladle with the 
So that 


factors of safety must be used in all cal- 


reliability can be placed 


material to be used very large 


culations dealing with this mysterious but 


useful material JoHN EpDGaAR 





Winding Long Springs. 


We all know how to wind a spring on 
a mandrel, not so many of us know how 
to run a spring-winding machine, and few 
of us know a better way than either. For 
those that do not know the better way I 
will try to give enough information so 
they can work it out, as each problem has 
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F1G, 2 
THE MANDREL AND THE WORK 


in it on 
temper in 


to have some “cut and try” ac- 


count of the variations of 
metals. 

The only thing to be made is a mandrel, 
1, the length depending on the size 
for No. 20 B. & S. gage 1% inches 
is long enough The the 
part C to be the 


ordinary mandrel for winding the same 


Fig 
of wire; 
diameter of 
size as an 


small same 


size spring, the angle to be about 45 degrees, 


the larger diameter A to be as large as 


possible without permanent 
set to the spring, and its length to be 


The 


giving a 


three times the pitch of the spring 
end B is tapered so as to let the spring 
slide off easily 

To wind the spring, place the mandrel 
in a lathe chuck 
of about the pitch of the spring you are 
the tool 
position to bear evenly on the 
Wind the part of the 


Select a thread chaser 
to wind, place it in post in a 
mandrel, 


small straight 
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mandrel full of wire by hand with the R 
e ° m > 
free end toward the point. Push the ~ 
spring thus made over the larger part of s 
the mandrel till you have but 3 or 4 turns \ Pp 
left on the small part. Bring up the _A —\ 
; . = 5 Pal 
chaser so as to engage these turns and - f ~~ 4 
start the lathe—see Fig. 2 . 
Che pitch of the spring will be modified \ 
by the distance between the chaser 
teeth, the bevel of the mandrel and th 
angle of the bevel. The shorter the dis j 
t - betw t} “h: - and tl 1 1 L. | . | |} Revolutions of Driven Revolutions of Planet 
td - ~ =~ dS « “ I se) Fi i . > 
tance yetTween le Chaser arnt 1¢ eve Case tationary/ et Driven Member per one of Pinions on their own Axis 
and the steeper the bevel, the closer the | Member fember Membet Driving Member per one of Driving Member 
spring will be wound T x t ai, 
he length of the spring will be limited = | A S | K K ! 
] t 7 re: K a 
only by the length of the wire; and the . A I | o 5 p 
speed of the winding by the fastest speed 1 R+ 8 K 
, , 3 R \ s S 
f the lathe 4 : | I 
Ts S 
See that the wire runs smoothly in the { A R i ! 
chaser; if there is any cutting, the S ns ~_ = 
; 5 ts i S “A R + § K+ S ° 
cutting edges of the chaser will have to = | R S 
1 > > + Xx 
he rounded J. BertRaM if Ss R | \ Kat. K S I 
a pi The Letters may denote either Diameters or Number f Tect} 
Planetary Gears. 
A = Arm or Cage carrying Planet Pinions 
Andrew Strom’s article on this. sul 8 = Sun or Central Pinion 
. , 1 = Planet Pinioi 
ject at page 830, Vol. 29, Part 1, interested P = Planet Pinion 
:~' 3 , R = Internal Gear 
me very much. There is, however, much 
greater scope and many more useful ABLE I. SIMPLE EPICYCLIC GEARS 
movements than those shown in his draw the same as those obtained by Mr. Strom, I t I 
ings. I have had a great deal to do witi with this exception, that whereas his re myself about three years ago, by the sim 
planetary gears during the last few years sults are expressed as ratios (2 to 3 «ple m 1 of making a set of gears which 
for use in motor-car work, and I find that to 1, ete.) mine show the revolutions of the \ y yether NEM‘ 
great use can be made of the revolutions driven member for each one of the driv $$$ 
of the planet pinions around their own ing member, and to express this as a ratio Factors of Safety —Some Things 
S refor nture send mg of reduction it is necessary to further d ; ; 
axes. I therefore venture to send along of red . aps —— Suggested by Life in a Cottage. 
the two tables of formulas enclosed here vide the result into 1 
with. Table 1 gives the formulas for sim I am pleased to see that Mr. Strom em- | am down here, not to rest, but to get 
ple, and Table 2 those for compound epi phasizes the necessity for having the num 1 chang get sufficiently disgusted 
cyclic trains. It will be seen that the re ber of teeth in the internal and sun pinions = with the ty people’s idea of having a 
sults obtained by this table are exact!y divisible by the number of planet pinions = good tim: hat I will be glad. to get 
ick to work This is a great country 
lown here me of it seems hardly fin 
she t is s igh, but there are plenty 
t 1 pe ple lat in aft rd to have t 
lished off t t them. Then, too, there 
\Ps quite a few people like myself that can 
A | ne down here on quite a n pocket 
k, nd wh p tet ive the < 
1s God ind just sit on the 
ind nk vy way of variety, just 
' t tl Gloucester fishermen 
ud g ag l the pater nas run 
] lay | ve been thinking about 
| eer ert What led up was 
7 Revolutions of Driven | Revolutions of Ps & Pr per “e ee 
Stationary] Driving Driven Member per one of one Revolution of eing our | climb up on our kitchen 
Case Member | Member | Member | Driving Member Driving Member roof { By all the formulas that | 
| ~ - 
; § Pi | Ss @ F — oe 1, aane the rh 
1 A. Ss. R } rp. * R j K w O igi » Nave gon Irougn, 
oa . } s ; 
| | R ls R | i roo! rt ige 
2 A R. Ss yr,* s Pi , oe f id 
| Py S4Ps } K 7 ‘ 
3 R } A | Ss ins P, fj ep a 
| | SP. R Ss 2x4 7 nte pa oti S 
s : hs 
‘ | s A | R | Psh | 1 ) 1 
Pr s |} Prs I 
5 | R | = } A PrS4Psh PissPss I - Om , 
: Ps R Pst , 8 , 10x20 fe ind i 
6 8 R A PrS + Ps Pr S+PsR j 
r ) ] 
A=Arm or Cage carrying Planet Pinions 
R- Internal Gear ; ‘A ; 
S- Sun or Central Pinion ; , pie ; 
Planet Pinion Gearing with Internal Gear " : 
P,- Planet Pinion Gearing with Sun Pinio: : 
ABLE 2. COMPOUND EPICY( EARS N 








It stands 
the wind pressure and snow pressure and 
evidently landlord pressure. What 
It proves that in the other 
parts of the roof there is a waste of ma 


has been here for several years 


more 
do we want? 
terial. A great many cottages here are 
terribly light in construction, but I haven't 
direct ill cottage 
had its foundations swept out from under 
it in the that 
does not appear to be badly racked, in 


seen any results. One 


winter's storms, but even 
spite of its flimsy construction. 
There seem to be two distinct ways of 
arriving at the correct factor of safety 
One is to begin by making things decided 
ly too strong and then cutting down littl: 
Then 


[The 


by little till they begin to break 
make them just a trifle 
other 


stronger. 
is to begin with them a good deal 
too weak and gradually strengthen them 
The 


same result 


till they give out only occasionally. 
two methods will not give the 
The first 

The customer who has bought a heavy, 


in a given time. one is slow 


clumsy machine and is used to it will be 
certain that you are cheating him if you 
leave off a pound weight, even if you can 
prove to him that he is the gainer thereby 
The other man who is used to your light, 
handy, easily transported machinery will 
not for 
clumsy. 


a moment stand its being made 
This inertia of the purchasing 
public has just as far reaching an effect 
as any consideration of mechanics. From 
one point of view this matter of a factor 
of safety seems absurd. We know that if 
we take a number of steel beams of a given 
section and length that they will all stand 
the same load within a comparatively 
small cent. We also know that if 
these beams are each subjected to repeat- 
ed stresses that they will break at certain 
other loads, but those loads are pretty 
closely known. We know that a little 
smaller load will not break it. But before 
we dare to use it we will put in a factor 
We 


say to ourselves, “We expect to load this 


per 


of safety of anywhere from four up 


beam with so 


many thousand pounds, 
distributed.” 
We compute it on this basis. Then we say 


that we know that in the course of time 


gently applied and evenly 


some accident will happen that will sub- 
ject it to other stresses 
make it a 


Consequently we 
certain, or rather, uncertain 
number of times as strong as we have al- 
ready figured it. All of which seems to 
me like making a trunk four or five times 
as strong as if it was always to be lifted 
in its natural position by the two handles 
After what I have seen lately, if I were 
called on to design a trunk, I would first 
make it strong enough to stand about 100 
lbs. per square inch internal pressure and 


then figure on its being repeatedly dropped 


about 10 feet when under full load and 
striking on one cogsner; but I don't think 
I would pay the slightest heed to the 


strength as related to its legitimate use 
There is a 


that 


pretty determinate set of 
accidents 


Some of 


may happen to anything 


dents W an guaril 


> 


these acci 
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Fic. I. 
against by making our designs strong 
enough to stand them. Others we 


either cannot afford to take care of this 


way, or we do not want to because we 
prefer the part in question to give way 
rather than some other part which is more 


important. So far this question of acci- 


dent has been treated in studying mechan- 


ical matters almost alone, as something 


to be covered, like a multitude of sins, by 
a factor of safety. It seems as if now was 
about the time that we ought to begin to 


study and analyze accidents. I am going 


in now and see how much stronger this 


11 4 


kitchen roof ought to be, so that it will be 


all right to stay under next week when 


Stock ) 


Stock \ 


SH - 
Cutters, at Finish 











GENERAL VIEW OF CUTTING-OFF 





MACHINE, 


that lunkhead comes to fix the chimney. 
If he should tumble off into it as it 1s now, 
I feel morally certain that outdoors would 
be the safest. ENTROPY. 
Gloucester, Mass. 





A Novel Cutting-Off Machine. 


show a machine that 


| he 


was built by The Westinghouse Electric 


illustrations 


and Manufacturing Company for cutting 
off round 


and gas pipe up to 


stock up to 5 inch diameter 


inch, in large quan 


tities. The speed of the cutters 1s 20 
revolutions per minute and allowing 25 
per cent. time loss getting stock and cut 
ar Start 
" 4 
‘ 
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. 
ting ends, we get 900 pieces per hour; 
whereas in cutting in a screw machine we 
The 


made to 


get 600 in 10 hours. cutters are 15 


inches diameter and leave thi 


end of the work rounded. They both run 
in the same direction, as indicated by the 
arrows in Fig. 2, so that the bar being fea 
between, the one cutter edge is going up 
while the other is going down, rolling a 


groove in the stock. The groove is started 
about 1/32 


deeper until the two cutters meet and the 


deep and gradually gets 


rod drops off. A part of the cutter cir- 
cumference is cut out to allow the opera 
Che 
bar rotates when being cut off, the action 
being similar to placing a pencil across 
and between the hands and drawing one 


tor to pass the bar up to the stop 


hand toward and pushing the other from 
causing the pencil to turn 
When designing this machine, some had 
doubts about the stock revolving, thinking 
there would be two flats pressed in the 
stock. We found no trouble from this un 
less the cutters were set too close at the 
Start. 

The machine was built to cut rods up to 


you, thus 


30 inches long. The cutters were cut in 
a lathe, starting the tool at the finishing 
point and backing off one side with the 
gearing set for four threads per inch. 
The opposite side was backed off by feed 

was 
After 
hardening, the cutters were ground in the 


McK 


ing as for a left-hand thread. It 
rather a peculiar job to make. 


lathe in the same way. 





The freight-train crews on the Galves 
ton, Harrisburg and San Antonio Rail- 
way, between San Antonio and El Paso, 
Texas, can now keep in touch with what 
is ahead of them and behind them with 
much more thoroughness than formerly, 
for each caboose has been provided with 
fish-pole 
where he 


and a 
matter 


instrument 
that no 


a telephone 
connection, so 
stops or is stopped, the conductor can 
quickly communicate with the train des- 
patcher, or any other office. This is a sim- 
ilar arrangement to what was provided on 


1 


the electric locomotives which haul trains 
over a portion of a large railroad, when, 


some years ago, the third rail was laid on 
that 


against prolonged interruption of traffic, 


track Among other provisions 


Py 1 1 


ine t 


a telephone was strung at about the 


1 


hight of the cab, so that if he should be 


come stalled the motorman could reach 
out of his cab window with a rod and con 
tact device to the wire, and with his porta 
ble telephone call up the power house, 


vattery hoyse, towerman, etc., as neces 
sary. We believe, however, that mu 
casion did not arise for ] 


using 


The United States now has an American 
with its Pacific 
China \ftet 
several vears of work and delays the last 
link (Manila to 


from San Francisco, has been completed 


cable communicating 


Ocean territory and with 


Shanghai) of the line 
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Automobile Working Drawings. 


BY HUGH DOLNAR 


The motor car is at the present time in 
such a condition of constant change as t 
from down a 


the 


prevent anyone laying 


complete plant of best and most 


labor-saving tools possible for producing 
the 


anyone has tried to do, so far, 


most that 
is take the 


most suitable general tools to be had, and 


parts of any model. The 


make a partial set of jigs and then go 
ahead and put cars together the best way 
possible. 


The 


yearly show at which every 


conditions are these: there is a 
maker in 
tends to show something better than his 
This of 
mands changes, and these changes may b« 
great or small, 


sure to be many in number 


last year’s exhibit. course de 
but are 

At the show 
all of the designers see new things, and 


may be pretty 


begin at once to think about next year’s 
changes, and, also, at the shows the sell 
ing agents make their orders for the cur 
rent the principal having 
heretofore been held in New York, in the 
latter part of January 


season, show 
The agent wants 
machines as soon as possible after giving 
his order, and as it is always all the de 
signer can do to have his new model ready 
for the show there is no time for special 
tool-making, and the cars must of neces 
sity be got out with general tools, and such 
jigs and templets and special tools as 
there is time to make 


It has been proposed to obtain more 


time by holding the show earlier, in 
October of the year, but many makers 
fear to show new features in time for 


rivals to copy them for the season’s trade 


Even if the show were in October it 
would not help much about special tools; 
these can be fully developed only when 


sure the model will be in 


least, 


the builder is 


demand for some years at and so 


far no one expresses that degree of con 


fidence in his own productions 


This certainty of constant changes has 
led the more experienced motor-car 
builders to use a drawing-room system 
specially adapted to the making of 


changes, large or small, in the completed 


car, and to the discarding of drawings at 
the least expense 

The first feature is to make the draw 
small in size, and to give eacl 
sheet, th: 


parts being fillister 


ing sheet 


piece separate only standard 


and round-headed ma 
chine screws and split-pins. or as they are 
ften called “spring cotters,” which is far 
from right \ 


is what we call a “key” in 


“cotter,” in English shops, 


America, and 


“cotter pin” is a split pin in the small 


of a connecting rod key. “Split-pi 


\ great variety of materials is 


he motor and car, and it is more con 


venient. to designate the material b 


special hatchings than to write the nam 


i t te! on the drawing, which is 
probably t ss lable to be mistaken 
I have some drawings from the “Reo 
shops, Lansing, same manager and chief 
draitsman as in the “Oldsmobile” shops 
Lansing, the first establishment to produce 
small motor cars in very large numbers 
he chief draftsman was a shop man 


rst, then “Teck,” and then a shop man 
igain, and though yet young has had ex 
perience enough to be sure he knows what 
he wants and how to get it, which gives 
practical value to the methods hk ha 
adopted 

Small sheets of abbreviations and hatch- 
ings, and of split-pins and round- and 
hillister-head screws are the only general 


sheets in the Reo drawing room. All hex 
ind square-head screws and bolts rate as 
special Or separate pieces, and each ha 
ts own drawing sheet, and as there are 
hetween 7000-and 8000 pieces in_ the 
simplest single-cylinder Reo car, includ 
ing screws, pins and rivets, there are a 
good many sheets of drawings and trac 
ngs in the Reo drawing room 


Che bolts and screws which have sepa 
rate drawings take plain numbers in s¢ 
l 


quence, and are hence easily indexed 


Machine parts, like the carbureter body, 


“2AH12” for 


special, and 


are identified by a symbol, 


instance, which is decidedly 


of course makes the indexing special, too 
I have never yet seen complete lists 
tor any American automobile model, and 


doubt the existence of such an exhibit, 


in any drawing room, though some motor 


“instruction books” give pictures and 
names of all parts likely to be ordered 
as repairs 

Every separate bolt or screw has a 
ruled space, narrow column each side of 
a middle wide space, for specifying th« 


number wanted, the “place,” that is the 
location in the car, and the model of car, 
with 27 entry spaces under each head 
[he sheet title carries the name of the 
part and its symbol also, and the “super 
seding’ line, which takes the date of the 
drawing made obsolete by the present 
sheet, if any, and the “superseded b 
line, which takes the date of the next 
loOllowIng e, and the date line, f 
wed bi the “OK'd,” or checker 
signature line, which is supplemented 
the chief draftsman’s check, making the 


blame if any blan 


drawing serves for a 


p departments 


lo the left of the sheet title is the blue 
printers date The title lines make it 
easy to run down the history of com 
ponent in the shop, day and date, all that 
went before it and came after it, with 
( estions te ask ot anybody, and as thi 
system w adopted in response to very 
rgent factory demands, and was working 
St t when observed, and as much the 
same svstem is in use in other motor-cat 
vorks, t R lrawing system is wel 
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More Excellent Work by the British 
Standards Committee. 


We have previously referred to the 
work of the British Engineering Stand- 
ards Committee, which is supported by the 
various technical and engineering socie- 
ties of Great Britain, and which has un- 
with a 
the 


dertaken to make investigations 
view to finding out 
standards for manufacturers generally to 
adopt, and then to set forth what these 
standards should be, or what they are. 
The work being done by this committee 
is of the most thorough and comprehen- 


what are best 


sive character, and none of the reports so 
far issued better illustrates this than 
three numbers we have recently received, 
being Nos. 20, 21 and 27, devoted respec- 
tively to British Standard Screw Threads, 
British Standard Pipe Threads and British 
Standard Systems for Limit Gages, the 
latter being for running fits only. The first 
of these is what is called an interim re- 
port; the others, we understand, are final. 
There has been much criticism of the en- 
gineering practice of Great Britain on ac- 
count of its alleged unusual or extraor- 
dinary lack of standards. If, however, 
the manufacturers of Great Britain give 
the attention to the reports of this com- 
mittee which they deserve, Great Britain 
will be the most thorough and best stand 
ardized manufacturing country in the 
world. 

In the reports before us we find many 
interesting things. In that relating to 
standard screw threads, for instance, re 
garding which we often have inquiries 
from American manufacturers, we 
that in the preface the committee states 
in effect that, owing to the different mean 
ings attached to the same terms in dif 


note 


ferent localities, it was found necessary 
first of all to agree upon the terms to be 
used and the meanings of them; in other 
nomenclature and 


[he com 


words to decide upon 
the definitions to be employed. 
mittee also made a very full investigation 
of the different forms of threads that are 

[ the evi- 


conclusion from 
sustain the 


and its 
dence laid before it 
general use of the Whitworth thread and 
from 


in use, 
was to 
not to recommend departure 
that form of thread; it being 
that in a subsequent report methods of 
originating the tools for producing this 
thread will be fully given. It is also stated 
that the Whitworth standard pitches for 
screws of 4 to 6 inches diameter in 
clusive do not fully satisfy all requirements, 
and that for certain purposes where threads 


any 
promised 


inc} 


are subjected to shock and vibration, or 
where extra strength is required in the 
core of the screw, finer pitches are de- 
sirable. We may add that this also has 
been found desirable in this country with 
respect to the Franklin In- 
stitute thread, and that such finer threads 


Sellers or 


are much used here, though they are not 
standardized as they now are in Great 
Britain. 
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e 
In that part of the report which 
deals with nomenclature and definitions, 


we find many admirable things, and things 
well calculated to dispel some of the fog 
giness which prevails regarding the ex- 
act meaning of terms of common use in 
engineering. For instance, most people 
here, as well as in England probably, have 
very indefinite ideas as to the meaning of 
the “allowance” and 
“clearance.” think they 
mean much th« They are, however, 
in this report different distinct 
meanings, tolerance meaning a difference 


terms le rance,” 


AA 
Viany people 
Same, 


given 


in dimensions or a variation from nominal 
size, permitted in order to compensate for 
unavoidable workman 
Allowance is a variation from the 
for 


imperfections of 
ship. 
nominal dimensions to allow various 
qualities or character of fit; while clear- 
a difference in dimensions pre- 
that 
parts may clear one another. 


tinct definitions are carefully kept in view 


ance is 


scribed in order two surfaces or 


These dis 


throughout the report and do very much 
to make it clear and unmistakable. 

The different classes of gages are like 
wise clearly distinguished. A _ standard 
for 
for 
recognized authority for purposes of ulti 
the 


gage, instance, being one which is 


suitable being deposited with some 


mate reference. Reference gages on 
other hand are copies of the first named 
gages and are intended for use by manu 
facturers and others for checking the shop 
or working gages. They are to be veri 
fied and their accuracy certified by th 
authority in whose custody the standard 
gages are deposited. Limit gages are for 


insuring that any given dimension will 
be within the tolerance prescribed for the 
work. 

Excellent and clear definitions are given 
for the various parts of a screw, such as 
its “effective diameter,” its “core diameter,” 
“full 


of thread” and “angle of thread,” 


diameter,” “crest,” “root,” “slope 
“pitch,” 
etc., and finally there is a table giving all 
dimensions of standard screws from % 
inch to 6inches diameter inclusive, carried 
out to four decimal places, for “British 
Standard Whitworth Screw 
“British Standard 


for 


Chreads,” for 
Fine Screw Threads, 


“British Association Screw 


the dimensions of the latter be- 


and 
Threads,” 
ing given in millimeters, presumably be- 
cause they are used for screws employed 
work 


metric dimensions are well established for 


in scientific and instrumental and 


them. 


The pipe threads 
is equally thorough, comprehensive and 


clear 


report on British 


satisfactory. It starts by 
definitions of the terms 
with tables giving the 
standard pipe threads of nominal bore of 


giving 


used and ends 


dimensions of 


'g to 18 inches inclusive, with 
The 


committee states that after full considera- 


pipe from 


all particulars of sizes, pitches, etc 


tion of the arguments presented in favor 
of the use of the Sellers or Franklin In- 
stitute thread for pipes, its conclusion has 
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had 


recommending it 


been that the been 


sufficient to 


arguments not 
justify 
adoption for this class of work, and it is 
that the Whit 


retained, which, 


therefore, 


form of thread be 


recommended, 
worth 
as our readers know, has an angle be 
tween the slopes of the thread measured 
in the axial plane of 55 degrees and has 
its threads rounded at the 
tom, or as the committee state it, at 
“crest and the root,” 


bot 
the 


top and 


sufficient to leave a 
depth of thread approximately 
0.64 times the pitch It is noticeable that 
the table of makes n 
provision for tapered threads on a pipe, 


€ qual to 


dimensions 


given 


though conical threads are mentioned in 
the report, which says that “there are two 
classes of threaded connections which are 
recognized by the committee, class I being 
the ordinary or short screw, and class 2 
the 


on the end of the pipe is conical, 


thread 
having 


the long screw In class 1 
a taper of 1/16 inch in an inch of length,” 
the internal thread to which this is to fit 
being “either parallel or conical, as may 
be required.” 

In the limit gages 
for running fits we note that the commit 


report on standard 
tee is of the opinion that for running fits 
the shaft the 
nearly approaching the true or nominal di 
and that the 
be made in the hole, according to the class 
of fit required not 
understand and believe that it is general 


should be element more 


mension, allowance shouid 


This we do quite 
practice in America to make the allow 
ance the other way; that is, generally, to 
standard 
as may be, and allow for the character of 
the fit by the 

shaft or internal member 
the 


make the hole as close to the 


varying diameter of the 


As an illustration of great advan 


tages of having specific and clearly de 
fined 
this part of the report as follows: 
tolerances “of the 


order that it 


from 
“The 


negative n 


nomenclature, we may quote 


shaft are 


may never exceed its tru 


dimensions \ minimum allowance 1s 
specified between the two elements, and 
this cannot be encroached upon by either 
element 


tolerance is laid down for the whol« 


Above this allowance a positive 


In this report four classes of work ar 
different 
different 
The tables themselves, 


recognized and tables giving 
tolerances and allowances for the 
classes are given. 


however, refer to the different classes as 


the first, second, third and extra fine 
“qualities” of work, and here it seems 
to us there is perhaps a slight confusion 


and that the use of the terms “quality” or 
“class” in this connection may at times be 
somewhat misleading, the fact being that 
it sometimes happens that a piece of ma 
chine work having greater tolerances and 
allowances than another may nevertheless 
be of a higher or better quality of work 
An 
committee’s careful work in arranging the 


manship. interesting result of the 
gages is that, as pointed out, should oc 
casion demand, “the allowances laid down 


for one class of work and the tolerances 
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laid down for another may be employed 


together without effecting interchange 
ability.” 

\s showing the difference between the 
various classes or qualities of work men 
tioned, we find that, for work having a 
nominal diameter of 1 inch, in the case of 
the “extra fine” quality of work, the shaft 
may have a minimum diameter of 0.9995 
inch and a imeter of I 


maximum d inch, 


while the hole may have a minimum diam 
eter of 1.0005 inch and laximum diam 


eter of 1.0010 inch; for the “first-class” 
work the shaft may have a minimum diam 
eter of 0.999 inch and a maximum diameter 
of 1 inch, while the hole may have a mini 
inch and a maxi 
the 


second quality of work the shaft may have 


mum diameter of 
mum diameter of 


1.001 


1.002 inch. For 
a minimum diameter of 0.998 inch and a 
while the 


diameter of 


maximum diameter of I inch, 


hole may have a minimum 


1.002 inch and a maximum diameter of 


1.004 inch; for the third class of work th 
shaft 
0.997 and a maximum diameter of I inch, 


may have a minimum diameter ot 


while the hole may have a minimum diam 
eter of 1.004 and a maximum diameter of 
1.008 


It will be noted here that the tole 


ances are such that the sizes of the 


and of the holes can never overlap each 


ther. There will always be the intended 


difference in ¢ 


minimum 1 between 
and holes, which, however, 


lameter 
shafts may be 


as much greater than this as has been pro 


vided for by the schedule 


[hese reports we consider to be of the 


highest order of excellence They are 


capable of working very much benefit to 
British manufacturers in general, and we 
1 


believe they will be found of great use i! 


many American machine shops as well 





More Gold, Higher Prices and 


Higher Wages. 


A short 


article in 


while ago we referred to at 
the 


on the effect of the increased production 


one of financial magazines 


of gold upon prices. A London financial 


journal takes up this subject and cites the 


increase which has already taken place, in 
dicated by the figures showing that in 1883 


the yield of the gold mines was 4,614,585 
ounces, whereas for 1905 it was 18,211,419 
ounces. It is prophesied that this great 
production will be largely increased, and 
that prices will advance enormously dur 
Reference in this 


ing the next I5 years 


connection is made to the claims put forth 


in recent political campaigns here in 
America to the effect that a greater vol 
ume of money was actually needed. We 


now have that greater volume of money 


with the “better” i.e., higher prices which 
it was predicted would accompany it 

We might add that workmen may have 
noticed a phenomenon which it was also 
predicted would accompany an increased 
and that is that the 


amount of money, 


prices of things they buy have gone up 





to 
un 
wm 


much more, and much mort t 


rapidly 


have wages; living expenses having not 


riously increased much more than hav 


fixed incomes of workmen, salaried m 


etc.; many men working for salaries b: 


ing in fact now In receipt of the same un 


come they received before the large u 
ot living occurred 


| abot 


at variance with private statisticians in this 


crease In expenses 


Che Bureau of at Washington is 


matter and has figured out that the pur- 


chasing power of the higher wages now 


paid is greater than was the case in 1894 


and only 2.7 per cent. less than in 18906 


Chis conclusion was arrived at by taking 


only those industries in which the total 
annual wages amounted to $10,000,000 a 
year or more 

In such matters as these, people have a 


way of arriving at general conclusions 


based upon their own experience and that 


f their neighbors and friends he con 
clusion thus arrived at and sustained by 
figures from other sources will not probably 
be much altered by any amount of figures 





published at Washington showing a dif 
ferent state of affairs Accurate hous« 
hold expenst iccountl are rare, h mwweve!l 
and conclusions that are mere im 
pressions’ are notoriously likely t b 
very deceptive 

Che United States Civil Service Com 
mission announces examination 


September 12-13-14, 1906, to secure el 


igibles fron whicl t make cert 
‘ation to fill a vacanev in the posit 
enginee!l dt imtsman, at $1,500 to $2,000 pet 


innum, im lamation Service, Geo 


logical Survey, similar vacancies as 
they may occur in any branch of the 
service 


1 
Chis 


vf the United States who comply 


examination is open to all citizens 
vith the 
requirements 

ynce 


Applicants should at ipply either 


to th United States Civil 


mission, Washington, D. C., for Applica 
tion Form 1312. No application will be 
xccepted unless properly executed and 
filed with the Commission at Washingtor 
In applying for this examination the exa 


title—Engineer Draftsman, Sept. 12-13-1 


1906—should be sed in the 


ipplication 
\s examination papers are shipped 
direct from the Commission » th pla ‘ 
tf eXamuination, it necessary that app 
cations b ceived in ample time to at 
range for the examination desired at th« 
place indicated by the applicant. The Com 
mission will therefore arrange to examine 
iny applicant wh ipplicati Oh 5 


ceived in time permit the shipment 1 


the necessary papers 


I he 


San 


American cable to China runs from 


Francisco via Honolulu, Guam and 


Manila to Shanghai 


delayed by the ( 


Its construction 


and the 


Was 
hinese¢ 
| he 


2040 


Japo 


Russian troubles average depth tor 


10,000 miles is fathoms, and th 


greatest depth 3490 fathoms 














New Publications. 
“Large Steam and Electric Locomotives.’ 
J. E. Muhlfeld 
A pamphlet just issued by the American 
presents a paper 
read before the New York Railroad Club 
by J. E. Muhlfeld, general superintendent 
of motive power of the Baltimore & Ohio 
Railroad, reproduced with extracts from 
the discussion, by permission of the club. 
\s frontispieces for the pamphlet the 
Mallet Articulated Compound, No. 2400, 
the American Locomotive Com- 
pany for the Baltimore & Ohio, the 
electric locomotive No. 7-8, built by the 
General Electric Company for that road, 
these are the 
and the heaviest electric 


28 pages, Oxg in.; paper 


Locomotive Company 


built by 
and 


are shown; respectively 


heaviest steam 
locomotives yet built, the latter consisting 
of two units operated as one locomotive. 
The paper opens with a description of the 
electric locomotive illustrated in the front- 
ispiece, giving details of design, record of 
its performance since going into service in 
1903, and statistics of the average cost of 


operation and maintenance per hundred 


miles run, Then follow several specifica- 
tions of the requirements an electrical lo- 

motive and its source of power should 
fulfil, to produce efficiency and economy in 
railroad service. The next seven or eight 
pages are taken up witha description of the 
Mallet Articulated Compound, illustrated 
in the frontispiece, giving special features 
of design, and comparing it as to total 
weight, tractive and hauling ca- 
pacity with two consolidation locomotives 
which together were formerly required to 
do the work now done by the Mallet. 
Then follows a record of the performance 
of this locomotive for a period of one 
from January 1905 to January 
and a report as to the general con- 


power 


year 
1906 
dition of the machinery and boiler at the 

Mr. Muhlfeld then goes 
some of the 


end of this time 


on to mention results ob- 


tained from this type of steam locomotive, 


which he considers cannot be duplicated 
by other single units of steam, electric or 
internal-combustion locomotives yet put 
into service on American railroads, and 
to give a short résumé of the require 
ments which modern railroad motive 
power must fulfil. Following this is a 


statement of equipment necessitated by 


the use of electricity for motive power 


and that required where the steam loco 
motive is used, and a summary of the 
general features for a modern locomotive 
In the last the 


paper, the possibilities 


three or four pages of 


for electrification 


which some mountainous steam railroads 


present are pointed out, followed by a 
general discussion of the subject of steam 


Mr. 


ersus electricity for motive power. 
Muhlfeld compares the electric and steam 


locomotive from the standpoints of 
efficient and economical operation and 
maintenance, pointing out the necessity 


of reducing the initial cost of electrifica- 


tion by increasing the efficiency and 
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types of 


economy of present stationary 
boilers and by improvements in the means 
of generating, distributing, converting and 
transmitting electrical current. In con- 
clusion the author says that it is only by 
the harmonious co-operation of the elec- 
trical and mechanical engineer, attacking 
the problem from the transportation and 
motive-power standpoints, that we can 
hope to meet the present and future mo- 
tive-power requirements. The rest of the 
pamphlet is taken up with discussions of 
Mr. Muhlfeld’s paper by F. J. Cole, H. H. 
Vaughan of the Canadian Pacific Railway, 
W. B. Potter of the General Electric 
Company, Angus Sinclair and W. M. 


Smith, closing with a summing: up by 


Mr. Muhlfeld. 
“The Runnerless Slide Rule.” By F. F. 
Nickel. 38 4%x534-inch pages.  Pub- 


lished by the Author, East Orange, N. J. 


Price 50 cents 

This pamphlet is in 
against the prevailing or Mannheim con- 
the author 


effect a protest 


struction of slide rule which 
regards as an improvement backward. In- 
the the 
rule in this country began with the intro- 
the arrangement, 


asmuch as popularity of slide 
Mannheim 
many the 
know that the standard form of English 
rule for many years prior to the appear- 
ance of the Mannheim differed from the 
Mannheim in that the or C 
of the slide was divided like the upper or 
A and B the 
lower or D scale of the stock only being 
The 


scale was intro- 


duction of 


users of instrument do not 


lower scale 


scale of stock and slide, 


graduated to a double radius 
double lower slide or ( 
duced with the runner and with this ar- 
rangement of scales the runner is a neces- 
sity for problems in which squares or 
square roots enter, whereas with the older 
arrangement these problems are solved 
by directly comparing the C and D scales. 
the 


The object of doubling the radius of 


Mannheim was to 
divi- 
performed on 


those at 


C scale in the rule 


enable problems in multiplication, 


sion and proportion to be 
scales of the 
the top of the instrument, and in order to 
this the facility of 


square and square-root problems, includ- 


double radius of 


reading 


accomplish 


ing, of course, the one which we have al- 


ways with us—finding the areas of 
circles—by direct comparison of the 
( and D scales was sacrificed The use 


of the lower scales for multiplication and 


division we do not like and never fol- 


low. It involves the constant and exasp- 


erating uncertainty that one never knows 
move 


until he has tried it which 


the fatality which at- 


way to 
the slide and, by 
tends such things, the first movement is 
usually wrong, while the use of these 
scales for problems in proportion involves 
the additional disadvantage that many of 
the simplest problems cannot be solved 
setting of the 


without a second 


For these disadvantages the slight- 


at all 
rule. 


ly increased accuracy is in our opinion 
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no adequate offset, and we entirely agree 
with the author of the pamphlet that the 
old arrangement of scales which he re- 
and for the his 
pamphlet gives instructions, is superior to 
the Mannheim. At the time we 
would not discard the runner for, while 
his rule without it is preferable to the 
Mannheim with it for problems mvolving 
powers and roots, it is nevertheless use- 
ful in those problems in multiplication and 
division which involve many factors and 


vives, use of which 


Same 


also in problems involving multiplymg a 
whole number by a when the 
terms of the fraction are not expressed 
by the lines of the scales. 

The author supplies a rule graduated 
An ex- 


fraction 


as he and we believe it should be. 
cellent and new feature of it is the in- 
sertion of a blank strip of celluloid in the 
bottom of the the stock in 
place of the usual strip graduated in mil- 
limeters. The author’s that the 
gage points which every user of the in- 
strument works out for his own use shall 
be placed on this special strip instead of 
being placed on the face of the instru- 
where they disfigure and obscure 
the regular graduations. So placed the 
rule is set to them by making the end of 
the slide register with the marks. Not 
only does this provision avoid disfiguring 
the regular scales, but the provision of a 
special strip for the gage points gives 
room for more of them than any one user 
will need, and with so much room, they 
are far more clear and distinct than they 
can be on scales which are already fully 
The rule has celluloid faces 
with black 
superior workmanship. 


groove in 


idea is 


ment 


graduated. 
clear graduations and is of 
Its price is $3 

By Forrest R. 
with 1 
Com- 


“Automobile Catechism.” 
Jones. 134 4%x7-inch 
illustrations. The Class Journal 
pany, New York. Price $2. . 

This manual is intended for the infor- 


pages 


mation of owners and users of gasolene 
It opens with a description 
of the construction and operation of the 


automobiles. 
eadi arts—some of it decidedly 
leadin art f it decidedl: 
elementary though probably not too much 
and then 


intended readers 


takes up the operation and maintenance 


so for its 


of automobiles, troubles and their reme- 
dies, road repairs, etc., in a manner which 
helpful to the nov- 


and 


should be decidedly 


ice. The book is in the question 
answer style, which seems to us unneces- 
sarily cumbersome, but which, no doubt, 
is popular with those seeking elementary 


information 





the 
Not 


were 


Oregon, is said to be 


Portland, 


largest lumber port in the world 


ago for 
loading there, or under charter, to an 


long vessels foreign ports 


ag- 
gregate capacity of 20,000,000 feet, and for 


home ports others having 5,000,000 feet 


more 





The Krupp establishment had 62,553 


employees on April 1 
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New Tools and Machine Shop Appliances. 


\ HORIZONTAL BORING MILI 


The illustration shows a_ horizontal 
boring mill with a swing of 84 inches over 
the table and 9 feet between the centers. 


The 
length up to 36 


bed is 16 feet long, but beds any 


feet can be furnished 


The driving head is double back geared 


with a 4-step cone for 4-inch belt; the 
largest step of the cone is 19% inches 
diameter and the smallest 1034. There 
are 12 gradations of speed for the bar, 
from 1.6 to 100 revolutions per minute 

The table has a working surface 48 
inches long by 63 inches wide with a 
cross travel of 52 inches by hand 

The head-spindle is 5'2 diameter; it 


driven by wide-faced, planed, bevel gears 


The tail-spindle is 4 inches diameter; both 


spindles are fitted with centers, Morse 
No. 6 taper. Both heads are capable of 
adjustment by hand and can also be 


recommends for the ink bottles that stand 


around drafting rooms, and which by be 


ing accidentally tipped over sometimes 


work much mischief This guard, which 


is made of card-board and is very cheap, 
is designed to prevent the spilling of the 
contents when bottles are tipped over 

\ SAND MIXER 


intended for mixing 


[his 


molding, 


machine 1s 


core or facing sands. It is driven 


by electric motor, gas or gasolene engine 


The machine consists of a series of re 
volving blades which cut and mix the 
sand and throw it up into a heap Phe 
machine being on wheels can be moved 
ibout as desired Under favorable con 


a heap of sand 60 feet 


The 


ditions it will mix 
three minutes 


lb. It 


long in less than 


complete weighs 650 


machine 


built by The Stockham Homogeneous 
Mixer Manufacturing Company, Piqua, 
Ohio 























raised and lowered by power The tail 


upright is moved along the bed by crank, 


gears and rack as shown. 


The tailstock is hinged and can _ be 
swung up out of the way—to remove 
boring bars, etc.—without losing its ad 
justment; this is done by loosening the 


two lower bolts which slide in elongated 
holes as shown 
Both the 


Screws from I 


heads are counter-balanced 


to 
be cut; the feeds range 


12 threads per inch 
from 0.01 to 
0.125 per turn of the spindle. With a 16- 


foot bed the machine, ready for shipment, 


may 


weighs 30,000 pounds 
It is equipped with a friction counter 


shaft, having two 20x4'%-inch pulleys, 
which should rim at 110 revolutions per 
minute. The necessary wrenches, change 
gears, etc., are also supplied. This ma- 
chine is built by the New Haven Manu 


facturing Company, New Haven, Conn 


BOTTLE GUARD. 
Rives, of Pittsfield, 
bottle 


Mass., 1s 
he 


Frank B 


manufacturing a which 


guard, 


\lmost any p ectio 
would p eE1\ n t apparent 
sufficient reason vhy the | f th 
Vovoe l’remya S etersburg, should 
have very e to say on the ) yf 
war, and especially to predict what wil 
happen and wha itions will triumph 

ver others, Apparently, the edit f th 
Vi Vremya fails perceive any of 
these reasons, however, for he h n 
dulged himself in a recent issue of his 
paper with a prediction to the effect that 
there will be war between Japan and the 
United States, and that Japan will attain a 
victory, will seize the Philippines and 
Hawaii and occupy California rhe 
Vovoe Vremya, as the representative 
f the grand dukes of Russia, has 


probably had as much to do with one no 
table triumph of Japan as perhaps any 


other single influence. It is not at all like- 


ly that Japan and the United States will 
come to war, and probably with our 
doughty editor the wish is father to the 


thought 





Design of Shafts for Carrying 
Sliding Gears. 


BY WARREN NOBLE 
[he design of driving shafts, where 
gears have to be slid along them for the 
yurpose of a speed change, has been 


' 
t 
brought into prominence lately by the de 


gears for gear 
Naturally, evo 


I sliding 


velopment ( 


changing on automobiles 


ution has been going on gradually as re 
gards the general practice of construction, 
but there has been and is one fetish on 
which designers have immolated thei 
work and _ sacrificed efficiency ror yeat 
past. I refer to the driving shaft along 
which the wheels are caused to. slid 
[he obvious construction is the common 
ne, namely, a square shaft passing 
through a square hub I need not en 
phasize to machinist readers the diffict 
ties to be overcome in obtaining a job 
pproaching accuracy with sucl device 
he shaft, it is true, can be made quit 


urface grinding after thx 


rhening or hardening process com 


t give the shaft th 


ry strength, but the manufacture « 


»1s by eal uch a simple mat 

t part where it is Ola length 
\! accurately quare hole car be a 
loped on a ir OW Leal shaper by em 
loving a t } ratio with the lange 


nd its minimum size somewhat large 


a drifting process is employed the 
ring heavily all the time 


ifts are weari 
with the result that the dimensions of the 


work lone by t varv. considerably 
l tiv, the ( t I lack the hul lust 
] tl ift der to slide smooth 
| derabl obvious then th 
gearit mounted uch a hub 1s not 1 
the most ethcient mechanical condit it 
rrect nning ce part trom the dit 
ties OF getting the rear t nm true 
vith the shaft. the ack allows of vari 
ti between the pit ne whet cle 
d that tends t o1sy running and de 
( e of ethciency 
With contmental automobile practice 
these difficulties have long been realized 
ind many attempt ide to vercome 
them with the result that there are ver 
few continental machines using a square 
shaft for driving the primary geat 
wheels. In place of it there is a tenden 
to use castellated shafts, the castellatior 


order to 


Che hub 


being milled from the solid, in 


ivold mserte d keys or feathers 


of the wheels are drifted to suit these 
astellations Chis method is a distinct 
advance upon the square shaft arrange 
ment, but is somewhat difficult for manu 
facture, if the resulting combination is to 


be perfectly true. Where the keys are in 
becomes an easier one, 


the 


serte d. the prol le m 
the shaft can be 


hub ground or 


since ground and 


sliding lapped before the 
keys are fitted; but there is rightly a great 
? 


objection to having inserted pieces to the 
] 








shaft, although makers are 


ficing their objections in this direction in 


many sacrl 


order to obtain the necessary accuracy for 
the pitch lines 


The method which I am about to des- 
cribe, | have found in practice to be 
superior to any of the above mentioned, 
both as regards cheapness of manufac- 
ture (in respect to cost and accuracy) and 
ilso, with regard to results. A glance at 
the illustration will indicate the design 
more explicitly than verbal description 


Broadly, it consists simply in the employ- 
1f keys dovetailed into the wheel 
hub which mesh with keyways cut along 
the shaft. The angle between the sides of 
the key is that between the two radii of 
the shaft inclosing at the base of the key 
1 segment equal to a quarter of the 
of the shaft. The faces of the 
themselves radial. This dove 
tailing has It serves 
to hold the keys securely in the hub, and 
it also provides for an easier action when 
sliding takes place. As regards manufac 
the hubs are first turned and bored 
reasonable grinding allowance 
ind the dovetailed keyslots then drifted. 
This having been done, the hub is ground 
out to a standard gage, finished over the 
top and the teeth cut. The shaft is made 
to standard and the keyways cut by a 
milling cutter, which leaves them 0.01 inch 
The shaft is then oil toughened, 
ground to the same standard size as the 
the hub and mounted between 
centers on a cutter grinder and the key- 
ways ground so that they are perfectly 
parallel and equally spaced. The hub is 
then lapped to a good sliding fit on the 


ment 


way 
diameter 
keyway are 


1 twofold purpose. 


ture 


within a 


narrow 


bore of 





ARRANGEMENT OF SHAFT 


shaft, and the keys are fitted so that they 
bear equally on the similar faces of the 
three keyways. In the illustration shown, 
the keyslots in the hub of the wheel have 
square corners, but it is recommended fo: 
the sake of preservation of the drifts that 
these be rounded, and the edges of the 
keys chamfered to suit 

It may be contended that the drifting of 
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slots is much more difficult than thx 
slot, but it 
that no screws 


thes« 
drifting of a rectangular 


now axiomatic should le 
used in the construction of an automobil 
gear unless quite unavoidable. The se 
an excellent method of 


the 


tional view shows 
holding the 


Through the key is drilled centrally, or 


keys endwise in hub 


in some position to correspond with a 

















Fit, LOVEKIN FLARING TOOT 


clear portion of the hub barrel, a 5/16 o1 
¥% hole. In the hub barrel is drilled in a 
corresponding position a % hoje. The 
slip piece shown in position is made from 


a piece of mild steel and is inserted when 


Slip Piece 





AND SLIDING 


GEAR 


the key is in place before assembling tiie 
shaft 
then for this piece to get out, while it 


It is obvious that it is impossible 


stops any end motion on the part of the 
keys, the dovetail, of course, holding the 
key in the other direction. It 
found that the adoption of radial keyways 
makes the sliding action more easy, and 


will be 


permits of the hub being made a closer 











1goo 


23, 
fit to the shaft, a point of considerable im 


portance if silent, sweet-running gearing 


is desired 


Tube Expanding and Flaring Tools. 


We illustrate herewith a few 


tools for expanding and flaring or bevel 


specia 


ing the inside of small tubes. Fig. 1 shows 


what is termed the Lovekin flaring tool 


for flaring the ends of tubes for feed-wa 


ter heaters, evaporators, distillers, super 


heaters and boilers It can be used im 


the horizontal boring mill and in the drill 
press, or operated by pneumatic motor, or 
by hand ratchet, if so desired 


Fig. 2 shows a small tube expander of 


the modified Dudgeon pattern These 


tools are made so that the small rollers 








a eietetiianententinimmitenee semen) 





j 


Se ae ee 


ellis 














FIG. 2 TUBE EXPANDER 


have a taper to correspond with the taper 
of the mandrel, and therefore they roll the 
tube parallel the entire depth of the tube 
sheet. They have gages for determining 
the exact amount of expansion required, 
so that particular 
rolled the 


Chis is particularly desir 


when once set for a 


piece of work all tubes can be 
same amount 
able when rolling the tubes into recesses 
in the tube plate, as is done in the Love- 
kin method 
might 


metal joint to give great holding power 


method, which forms what 


properly be called an extruded 
and provide against leaky tubes 
two different 

tools for cutting the recesses in 


Fig. 3 shows forms of 


the tube 
sheet or flanges in a satisfactory and ex- 
has 


peditious manner The smaller tool 
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been made to recess holes ot 2-inch 321 Chestnut street, and the International it shat 1a nV W 

diameter for feed heaters and distillers Engineering Company. 719 Pennsylvania and 100 per cent. of that of the driver 
It will be readily understood that in ot Building, Philadelphia, Penn lhe pamphlet contains repo f sev 

der to make a joint of the type shown in ea al different tests of this devic \ 


Fig. 4 the first operation is to drill the The Harding Hydraulic Clutch and running at a stant speed of 
tube plate, then bevel the ends After Speed Variator. 3908 revolutions per munute, a 











this is done a tool such as shown in Fig. 3 torque, and a constant input of 1050 wa 
is used to cut the recess inside; then the We are in receipt of a pamphlet desct b the fhciencv when tl lriven pat We 
tubes are inserted and the expanding tool ing the hydraulic clutch and speed varia running at 0 Dp nt. of 
shown in Fig. 2 is inserted; the tube is tor invented by John Harding, Jr., Nash speed was 82.5 per cent.; at 86.2 per 
speed iT was 72.0 il . 
) t " tT iriven p 
c vy W | ) ) 
, t 
I g p, 1 
I ery in 
i il sp 
a 
la | V 
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FIG 3 rOOLS FOR ¢ ING RECESSES IN RE SHEE 
Obituary. 
Tube Sheet vil | i! { > nventiol “ 
j laftts wl nects are in : wit | Mredax f 
Me ANOTIN vitl short distance between yroprietor I eru . 7 | 
Wer ir ends, and on one is mounted a d . a n in t 
A ndrical ising ind on ther a head tinnne Mr Dredge was Wwe KI \ 
laving four radial slots in wh slid engineeripg rcles of America and wa 
vanes. The head and its vanes work in Royal Commissioner t ur Centent 
le of the evlindrical casing, the ends of ind Chicago exhibitions. With Mr. M 
the vanes being guided by an eccentric "® PUNT Up Lngineering into a gt 
lepression in the inner face of the cylin- ournal and its pages have always b 
lrical casing, so that they slide in and out vervaded by a spirit of fairness and 
radially like the blades in some torms of fellowship for the world. Willingen: 
simple air or water motors. On one side, t cept and advise the acceptat 
the cylindrical casing is provided with a lew ideas, tree Nn pointing 
I) itterfly by pass valve, the opening and ections in whicl provements might 
we clos ng yf which is controlled by i lever mad n th practice of his wn Ounte 
‘onnection to a slip ‘ollar mounted on the men and a general broadmindedne 
hub of the cylindrical casing. The axis characterized the irnal, which, thoug 
: . We f the valve 5 parallel to the iXIS of the not due solely t Nir Dredg | 
—PwOPwsp —-: shafts The slip collar, when moved lon have obtained to such an extent. had 
YGS: ay. yi _ & vitudinally by a forked lever, partially ro not been in hearty sympathy with 
YY By r tates because of a helical groove in the deas, as in fact he was known to b 
y Senses hub upon which it is mounted, and this Daniel Baird Wesson, of the firn 
a Yaz "deep motion operates the valve When the but Smith & Wesson, died at his home 


Springfield, Mass., August 4,afteran i 
] vears Mr. Wess: 


was born in Worcester, Mass. in 1825 


) 


FI j HE LOVEKIN METHOD OF EXPAND terfly valve Is wile IS nO Oppo 


ING AND FLARING TUBES sition to the passage of the oil wh 
: the cylindrical casing, and the head and 
. ; ; : ind learned the gunsmith’s trade unde: 
; vanes are free to revolve within it, and , ' ‘ 
tube plate are filled up by the process of : , his brother Edwin at Northborough 
; : , no motion is transmitted. On the other (9.,4., + 
extrusion After this is done the tool , : : 1853 he formed a partnership with Hora 


the } "he » , . . 
Smith, of Norwich, Conn., and _ ther 


expanded fully until the recesses in the 


= ’ 1and, when the butterfly valve is closed 
shown in Fig. I is used to bevel or flare 7 


the ends of the tube. When finished, the — neg pass by, and the whole th ns rO- worked out the principles of the Wi 

ends are faced off flush with the tube ‘#'SS ike one piece, one of the shafts chester rifle. He first put into use tl 

sheet lriving the other without any slip. By lf-primed metallic cartridge, used dt 
These tools are made in sizes from ™% regulating the amount of opening of the ing the Civil war. About this time Mr 


" - } . ealerea it : la; + the t tint \ ne j , 
inch to 2 inches by the Lovekin Pipe Ex- ‘y-pass valve it is plain that the amoun Wesson succeeded in perfecting a 1 


panding and Flanging Machine Company tf slip can De varted and the speed of the ver the principal feature of which was 
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that the chambers ran entirely through the 
yvlinder. Mr. Wessonand Mr. Smith in 1866 
built a factory at Springfield employing 
men. During the Civil war they 
supplied the Government with firearms. 
Mr. Wesson the inventor of 
several other improvements, the most im- 
the automatic 
extractor and the self- 
He also introduced 
He was 
Wire 
Na- 


000 


was also 


portant of which were 
artridge-shell 
lubricating cartridge. 
the hammerless safety revolver. 

president of the Cheney-Bigelow 
Works founder of the First 


tional Bank of Springfield 


and a 





Business Items. 


Che Lapointe Machine Tool Company, of 


Boston, Mass., is now erecting a factory at 
lIludson, Mass., and expects to move its plant 
about Sept. 15. The building is of brick con- 
struction, 40x150 feet, two stories; two ells, 
itilized for office and stock room, This fac- 
tory will be equipped with many additional 
new tools 


The Estacada Brick and Tile Company, Es 


tacada, Oregon, intends starting a machine 


shop and is in the market for lathes and 
drills 
Manufacturers. 
Che Gate City Malt Company, Omaha, Neb., 
will erect a new plant 
rhe Waterloo (lowa) Rope Belt Company 


is erecting a new plant. 
(Fla.) Electric 
power house. 


rhe Company will 


erect a 


Che McDonald Gas Meter Company, Albany, 


Tampa 
new 


N. Y., will erect a new factory 
the National Pipe Bending Company, New 
tlaven, Conn., will build an addition 


The Moosup (Conn.) Thread Manufacturing 


Company will build a two-story addition. 


A two-story boiler house will be erected 


for Hirst, Roger & Co., Philadelphia, Pa. 


fhe Union Typewriter Company, Bridge 
port, Conn., is erecting a four-story addition. 
The Maryland Roofing and Manufacturing 


Company, Baltimore, Md., will enlarge its fac 


tory 


Che American Seeding Machine Company, 


Springfield, Ohio, will erect a new blacksmith 
shop 

The Beaver Dam (Wis.}) Malleable’ Iron 
Company is making extensive additions to its 
plant 

The Reeves Threshing Machine Company, 
Oklahoma, ©. T., will build a new $40,000 
plant 


manufacturers of valves, 
plant in Montreal, 


Brothers, 
will erect a 


Jenkins 
New York, 
Canada 

rhe American 
Nashville, Tenn., 
factory 


Company, 
$100,000 


Confectionery 
will erect a new 

Che Hartford (Conn.) Manufacturing Con 
pany, envelope makers, will erect a five-story 


addition 


The Waterbury (Conn.) Brass Company 
will put up a new building to be used as a 
rod mill 

The Ideal ‘Coated Paper Company, Brook 


field, Mass., will put up an addition four sto 
ries high. 

J. W. Myers, P.O. Box Buena 
Va., contemplates establishing an ice-manufac 


326, Vista, 
turing plant 
John W. 
paint manufacturers, 
in Elizabeth, N. J. 


Masury & Son, Brooklyn, N. Y., 
wil] erect a large plant 


AMERICAN MACHINIST 


The Orford Copper Company, Constable 
Hook, Bayonne, N. J., will add three new 
buildings to its plant. 

A $30,000 building will be erected for the 
Sherwin-Williams Company, Boston, Mass., 


paint and varnish manufacturers. 
The Norfolk (Va.) & Portsmouth 

Company has awarded contract for 

struction of its new power-house. 


Traction 


the con 


Greaves, Klusman & Company, builders of 
woodworking machinery, Cincinnati, Ohio, are 


planning an addition to cost $6000 


A new cold storage building will be added 
to the plant of the Merchants’ Freezing and 
Cold Storage Company, Providence, R. I. 

The Jewett Typewriter 
Moines, lowa, has purchased a factory build 
ing, which will be enlarged and remodeled. 


Company, Des 


The Coulter & McKenzie Machine Company, 
Bridgeport, Conn., contract for 
the build 
ing. 


has awarded 


construction of a one-story factory 


Contracts are being awarded for the 
tion of a new plant for McDonald & 
Albany, N. ¥ manufacturers of 


erec- 
Com- 
pany, gas 
meters. 


The W. F. Safford Manufacturing Company, 


Portland, Me., builders of motor boats and 
gasolene motor engines, will move to Wes 
terly, R. 1. 

A power-house to cost about $16,000 will 
be erected at Wilmington, Del., for the Phila 


delphia, Baltimore & Washington Railroad 


Company. 


The Steel & Johnson Manufacturing Com 
pany, Waterbury, Conn., making buttons and 
small brass goods, will build an addition, four 
stories high. 

The plant of the United States Leather 
Company, at Prentice, Wis., was almost to 
tally destroyed by tire, causing a loss of 
over S300,000. 

The Waterbury Farrel and Machine Com 
pany, Waterbury, Conn., has purchased all 


the stock of the Waterbury 
and now 


Machine Company 
owns same 

The Connecticut Railway and Lighting Com 
pany will sridge 
port, Conn., new car-re 
pair shop at 


enlarge its power plant at 
and will 


Waterbury 


also erect a 


Middletown, 
erect an 


Wilcox, Crittenden & Company, 


Conn., making hardware, will 


additional 


narine 


factory, to be used as a machine 


shop, grinding room, ete. 
The Peck, Stow & Wilcox Company, South 
manufacturers of hardware, 


ington, Conn., 


will erect another addition. A new blacksmith 
shop is also contemplated 

Ed. Nealy, of Red Lake Falls, Minn., who 
recently secured the franchise for lighting 
and power at Grand Forks, N. D., will soon 
start work on the power plant 

Plans for the construction of a $500,000 
power plant for the Latrobe branch of the 
Railway Steel Springs Company, of New York 


and Chicago, are being prepared 

The S. S. Severance Spike and Rivet Com 
put up a new mill 
and which 


pany, Glassport, D’a., will 


adjoining the one recently erected 


replaced the one destroyed by fire 


The Peter McFarlane & Sons Iron Works 
Company has been incorporated at Denver, 
Colo. Capital, $50,000; incorporators, John 
Rasmussen, of Denver, and others 

Edwin F. Ohl, Edwin F. Norris, of New 
Castle, Penn., and others have organized the 


Lawrence Cement Company, which will erect 
a plant at a cost of over $1,000,000, 

(Mich.) Insulated Wire Com 
pany, a subsidiary concern of the Westing 
Electric and Manufacturing Company, 
formed. A plant will be 


The Detroit 


house 
has 
erected. 


been large 
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(Cal.) Manufacturing Com- 


The 
pany has been incorporated, with a capital of 


Lawndale 


$50,000 to make washing machines, patent 
dump wagons, ete. D. T. Davenport, C. B. 
Hopper, F. B. Hopper and others, of Los An 
geles, incorporators 

The factory, machinery and tools formerly 
owned by B. A. Ballou and the Mechanical 
Accountant Company, Providence, R. I., have 
purchased Rooke, of that 
city, who will operate under the name of the 
Providence Manufacturing and Tool Company 


been by George F 


and will engage in a general machinist busi 
ness, besides manufacturing adding machines. 
The factory will be enlarged 





Trade Catalogs. 


Kendrick & Davis, Lebanon, N. H. Circular 


illustrating and describing steel rules with 
handles 

Fort Wayne Electric Works, Fort Wayne. 
Indiana. sulletin No. 1081, descriptive of 
type A transformer. 


Machine Works, Oswego, N.Y. 
Artistically printed circular descriptive of the 
paper-cutting machines made by this firm. 

Machine 
describing 


Oswego 


Empire 
l’amphlet 


Company, Pittsburg, Pa. 
the Empire 
Iilustrated, 314x6 inches, 8 pages, paper 


tachometer 


Jersey 


Joseph Dixon Crucible 
City, HN. J Sook let 
Illustrated, 


Company, 
describing 
11 pages, 314x6 inches, 


graphite 
brushes. 
paper. 
Windsor Machine 
Catalog describing the Gridley 
ret lathe. Illustrated, 
paper. 
rhe 
Didg., 
ferronx 
this 
Cc, W 
l’amphilet 
railways 


Windsor, Vt 
automathk 
inches, 47 


Company, 
tur 
6x9 pages, 
Arcade 
Circular describing 


Ferrofix Brazing Co., 
Pa. 


showing 


American 
Philadelphia, 
and 


castings 


repaired by 
process 
Hunt Co., West New Brighton, §. I 
No. 064, describing “Industrial” 
Illustrated, 314x6 inches, 44 
Pages, paper. 
Machine 
Pamphlet descriptive of the basket 
crate-making manufactured by 
company. 


Saranac 
Michigan. 
and 


this 


Company, St. Joseph, 
machines 


Cleveland, O 
describing 


Wellman-Seaver-Morgan Co., 
Circular No Hlo-7, 
hoisting engines. 
inches, 32 paper. 

The Bristol Co., 
etin No. 41, 


ol recording 


high-grade 
geared Illustrated, 6x9 
. pages, 
Conn ful 
different 


Illustrated, 


Waterbury, 
briefly 
Instruments 
paper. 


describing types 
5x6 
inches, 12 pages, 
Lippincott Steam Specialty and Supply Co., 
Newark, N. J 
reducing wheels and planimeters 
Oxo paper 


indicators, 
Illustrated, 


Catalog of engine 


inches, 24 pages, 


Crocker-Wheeler Company, Ampere, N. J. 


Bulletin No. 66 illustrating and describing 
type W motors for rolling-mill service 8 
pages, 714x10 inches, paper 


Punch & Shear 
Catalog of 
machinery, 
6x9 inches, 


The Cincinnati 
Cincinnati, Ohio 
ing and shearing 


ustrated, 55 


Company, 
punch 
etc. Il- 
paper 


power 


rolls, 


paces, 


The Rollins Engine Company, 29 Mason 
street. Nashua, N. H. Bulletin No. 15, 
describing model No. 2 Rollins engine Il- 
lustrated, 23 pages, 6x9 inches, paper 


The LDittsburg Automatic Vise and Tool Co., 
Pittsburg, Pa. Catalog No. 50, describing the 
Long patent double and single swivel vises. II 
4x6 by paper. 

Athol Machine Company, Athol, 
Catalog No. 30, describing vises, machinists’ 
grindstone frames and other special 
Illustrated, SO pages, 5x7 inches, paper. 
Engineering Works, Chicago, III. 
second edition, 1906, describing 
made by this 


lustrated, inches, 16 pages, 


Mass. 


tools, 

ties, 
Hanna 

Catalog No. 3, 


different kinds of riveters com 
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pany. Illustrated, 6x inches, 54 pages, 
paper 

The Western Tool and Manufacturing Com 
pany, Springfield, Ohio. Catalog and price list 


of their various products, including expanding 


mandrels, reamers, tool stands, surfacing 
tools, etc 


Miscellaneous Wants. 





Advertisements will be inserted under this 
head at 25 cents a line each insertion Copy 
should be sent to reach us not later than 
Friday for the ensuing week's issue. Answers 
addressed tu our care will be forwarded. 


Smith, Columbia, Va. 
New York. 
Nickel, 27 


Caliper cat. free. E.G. 
Cox Computers, 75 Broad St., 
Runnerless rules. y. &. 
Winans street, East Orange, N. J. 
Will buy or pay royalty 
machine or tool. Box 2S, 


slide 


for good patented 
AMER. MACHINIST 


Light and fine machinery to order; models 
and elec. work specialty E. O. Chase, New 
ark, N. J. 

Special machinery accurately built Screw 
machine and turret-lathe work solicited. Robt 
J. Emory & Co., Newark, N. J. 

Work wanted for a Cleveland automatic 
lathe; handles 2 in. and under. ‘the Earle 
Gear and Machine Co., 141 Oxford street, 


Philadelphia, Pa. 

Specialties made on contract for marine, au 
temobile and general use and general machine 
shop work on brass goods Lovell McConnell 


Mfg. Co., Newark, N. J. 

Wanted—Worms, spirals and screws to cut. 
We are equipped with special machines for 
milling these parts. Get our prices on doing 
some of your difficult jobs, Varsons & Lane, 
Sodus, 

Not using the whole of our modern factory 


plant, we should like to take up the building 
of any small high-grade machines, or parts ol 
machines, in large or small quantities. United 


Sewing Machinery Company, Springtield, Mass. 
Wanted One Cleveland automatic screw 


machine with spindle capacity of from one to 
two inches, 1l-inch size preferred; must be 
present style construction and in good order 
Give serial number, price and full particulars 
L. C. Smith & Bros. Typewriter Co., Syracuse, 
Mm. %. 

The University of Cincinnati has a few po 
sitions to offer energetic young men who de 
sire to take an engineering while sup 
porting themselves in large measure by work 


course 





ing as apprentices in the machine plants of 
Cincinnati. For information apply to Secre 
tary, University of Cincinnati, Cincinnati, O 

Tool catalog No. 22, 950 pages bound in 
cloth. Greatest small-tool catalog ever pub 
lished. Will be sent post-paid on receipt ol 
$1. Money paid for catalog refunded with 
first purchase amounting to $10 or ovel 
Book costs you nothing it you become a cus 
tomer. Montgomery & Co., 109 Fulton street, 
New York City. 


the Bureau 
Department 


received at 
Navy 


Proposals will be 
of Supplies and Accounts, 


Washington, Db. C., until 10 o'clock a.m., Au 
gust ZS, 1906, and publicly opened immedi 
ately thereafter, to furnish at the navy yard, 
New York, N. Y., a quantity of machine tools, 
as follows Sch. 51 Shaper, bending ma 


Sch 52 Steam 
lathe Applications for proposals 
should designate the schedules desired by 
number. Blank proposals will be furnished 
upon application to the navy pay office, New 
York, N. Y., or to the Bureau. H. T. B. Hat 
ris, Paymaster-General, U. S. N. 7-11-06 


For Sale. 


For Sale—Foundry, wood and iron machine 


chines, blower. hammer, 


blower, 














shop. Box 74, Albion, N. 

For Sale—Going machine shop, situated in 
northern Ohio; natural gas; will bear strict 
investigation; good reason for selling. Ad 
dress Box 525, Tiffin, Ohio 

For Sale—One 50-h.p. gasolene engine, used 
only a few months and good as new; also one 
25 h.p. Address Detroit Engineering Works 
Chene and Guoin streets, Detroit, Mich 


Business Opportunities. 


Wanted—Capital to start manufacturing pat 
ented cutter and reamet This is a money 
and labor-saving tool, something which will 
sell on sight. Would consider proposition of a 
firm desiring to add new line of manufa: 
turing Address Box 926, AMER. MACHINIS1 


Wants. 


Situations and help advertisements only in 
serted this head cents a line 


under Rate 25 





AMERICAN MACHINIST 


for each insertion ibout six words make a 
line No advertisements under two lines «ac 
cepted, ane no advertisements abbreviated 
The cash and copy should be sent to reach 
us not later than Friday for the ensuing 
week’s issue inswers addressed to our care 
will be forwarded ipplicants may specify 
names to which their replies are not to be 
forwarded, but replies will not be returned 
if not forwarded, they will be destroyed with 


out notice. Original letters of recommenda 
tion or other papers of value should not be 
enclosed to unknown correspondents Only 


bona fide situation want or help want advei 
tisxements inserted under this heading. 
advertisements must be placed unde 
lunecous Wants 


Luency 


Wiscel 


Situations Wanted. 


Classification indicates present address of 
cdeertiser, nothing else. 
CONNECTICU 
A designer and manufacturer of large ex 
perience und national reputation would like 
to associate with a person or persons having 


capital and wishing to eng: 
Address Box 

Superintendent of an 
turing plant 
customed to the latest 





ve ina 
V50, AMER 

extensive 
make a change; ac 
and best machine-shop 
methods and practice; capable of organizing 
and handling a machinery plant in all its 
branches ; a designer of special and automatic 
machinery, tools, jigs and fixtures for the rapid 
and economical production of tine and medium 
heavy interchangeable work Sox V0 
AMERICAN MACHINIS’ 


promising 
Macu 


manutac 


business. 


desires to 


ILLINOIS 


Assistant superintendent or superintendent 


for smailer concern by foreman; W. & M 
patternmaker; 15 years’ experience with larg 
est concerns; specialty, farming implements 
moulding and special machinery box Y34 


AMERICAN MACHINIS1 


MASSACHUSETTS 
Wanted—VDosition where 
cal ability is required lam 54, 
nical graduate, with 14 years’ shop and draft 
ing experience Box 927, AMER. MACHINIS1 


mechani 


single, tech 


inventive 





MISSOURI 
Position wanted as master mechanic su 
perintendent or general foreman; owned and 
operated a good machine shop and foundry fot 
lo years; } health and habits good 
Address J Room 24, Ricksecker building 


age oF. 


Kansas City, Mo 
NEW JERSEY 
Accountant, auditor, office manager, of ex 


ecutive ability, desires permanent engagement 





15 years with large manufacturing corpora 
tion, several years public-accounting; experi 
enced in centralizing, organizing, installing la 


bor-saving and resuit-producing methods; full 
comprehension cost accounts, capable to direct 


large force and handle details Accountant 
Box 941, AMERICAN MACHINIS1 
NEW YORK 
Mechanical draftsman, 25, wants to change 
position ; good detailer and some knowledge 
of designing; location New York City tOX 


931, AMERICAN MACHINIS1’ 


Machine-shop foreman desires change; ex 


perienced on electrical machinery and auto 

matic electrical apparatus; also understands 

erection of power plants. Box 935, AM. M 
OHO 

Wanted—To correspond with concerns 


wanting 
vicinity 


and 
MACHINIS1 


Cincinnati 
AMERICAN 


PENNSYLVANIA 


representative in 
Box 956, 


Patternmaker foreman would like to make 
a change; young man, 14 years’ experience ; 
six years foreman with present firm; best of 


reference Box 052, AMERICAN MACHINIST. 

Pattern-shop foreman wishes position ; prac 
tical and experienced ; thoroughly familiar with 
intricate core work and modern foundry prac 
7 years in charge at last place; 
references. G Box 942, AMER. 


WISCONSIN 


best of 


Macu 


tices: ¢ 


Machine-tool 
designing ; 
reliable 


draftsman with experience at 
technical, practical and thoroughly 
Address R. LD. J., Box 052, Am. M 


Designer, with extensive experience on spe 


cial machine tools and automatic machines 
for manufacturing; having shop experience, 
technical education, and familiar with equip 
ment for steam engines, steam turbines and 
electric machinery Box 951, AMER. MACH 


Help Wanted. 


Classification 
addvertises 


indicates 
nothing else 


present address of 


CANADA 
We are increasing our tool department and 
invite applications from toolmakers experi 
enced on fixtures, dies and gages Address, 


with 1f partic irs as to experien and 
Wages req ed, Ross Ritle Company, Quebec 
CONN ri I 
Wanted \ rst-class blacksmith on heavy 
machine forging Address, stating experience 
and salary required, Farrel Foundry and Ma 
chine Co., Ansonia, Conn 


A new concern manufacturing electrical 
specialties, including fuses, cutouts and simi 
lar appliances, requires a man to take charge 


ot factory; must be experienced in designing 
and making dies, tools, jigs, et and be able 
to handle help and devise methods for econo 
mical production; to the right man we are 
ready to pay the right price Address Box 
24, Station A, Hartford, Conn 
ILLINOIS 

Wanted rhree or four machinists, one 
With outside experience ; chance for good men 
to advance tox YSS, AMERICAN MACHINIST 

Wanted—Young mechanical draftsmen, two 


to four 
in complicated 


years out of 


college and 
mechanism tox 


experienced 
949, AM. M 





Wanted Detail draftsman on high-grade 
moderately heavy work; prefer Swedish tech 
nical graduate; state experience, married or 
single, and expected; steady place for 
good man Box 90S, AMERICAN MACHINIS1 

Wanted—-Foreman of experience for manu 
facturing sma intricate interchangeable 
parts must have executive ability ind be 
able to make machinery and operators work at 


maximum efficiency 
experience and waxes 
4S, AMERICAN Mae 
Wanted An experienced factory 
tendent for the manufacture of a 


ialties ; 


write pully 
wanted 
{INIS1 


Sivine ize 


"Address Box 


superin 
variety ol 
netal 


Spec man must be of good chat 
acter, reliable, painstaking, mentally alert 
and a thorough master of detail. The factory 
is new and well equipped Salary $2000 per 
year, but superintendent must make cash in 
vVestment of $5000 and contract for three 
vears 3OX ST1, AMERICAN MACHINIS 
MAINI 
Wanted—-A working foreman for a_ brass 
foundry ; one who is well acquainted with the 
mixing, molding and finishing of brass cast 
Ings Reply, stating experience, with refer 
ence to Box 939, AMERICAN MACHINI 
\ YLA 1) 
Wanted foolmakers n automobi work 
Address “I 057, AMERICAN MACHINIST 





Wanted—-A man to act as master mechani 


ind to superintend the designing of all tools 
and fixtures for the nterchangeable and eco 
nomica manutacture of large quantities of 


iutomobiles steady position to right man 
with one of the largest automobile manufas 
turers Box 900, AMERICAN MACHINIS1 
[ASSACHUSETTS 
Wanted—Young man familiar with machine 
tools, graduate of some technical school to 
take charge of our catalog and circular de 
partment Hill, Clarke & Co., 156 Oliver St 


Mass 


A practical machinist, 


Boston, 


eapable of handling 





fine and accurate work, or, if necessary, get 
ting out the ordinary class of work in money 
making time rhere is a field in special ma 
chinery and the advertiser has shop with 
established business along this line, which can 
be increased with profit ro the right man 
with large experience an interest with charge 
of the shop is offered Investment of about 
$5000 would be advantageous lam not look 
ing so much for the capital as the man. In an 
swering, state what your experience has been 
to insure answet! Address Box 804, Amu. M 
MICILIGAN 

Wanted Experienced mechanical drafts 
man by a large concern building railway sup 
plies: must be able to do detail designing in a 
practical manne! man familiar with both 
structural steel and light car work preferred 
permanent employment to right parts refer 
ences required. Address Car Builder, Box 012 
AMERICAN MACHINIS1 

Wanted—Our annual vacation comes be 
tween the dates of Aug. 11 and 27; imme 
diately after this time we will need a number 
of first-class toolmakers We want only men 
who have had experience on accurate tools 
jigs and fixtures for interchangeable machin 
ery, and to such we can offer steady work at 
good wages Box 911, AMERICAN MACHINIS1 

MINNESOTA 

Wanted First-class machinist moulders 
and patternmakers also structural template 
makers and str ctural iron workers We are 
daily ineres our business and will con 
sider ppli Is Trom competent mechanics 


n the aboy 





anches of our business Ad 





dress. with references, Minneapolis Steel and 
Machinery ¢ Minneapolis, Minn 
MISSOURI 
Instrument semblers wanted—Four expe 
rienced instrument assemblers permanent to 
good men Apply in writing, stating experi 
ence and wages desired Wagener Electri 


Mfg. Co., St. 1 Mo 








Wanted—Design 
had a wide range 


cepted. 
NEW 


can handle 100 or 


production; must 


conversant with 
methods and orga 
experience, 
Box S878 


Wanted 
ments; good 


gineering work for 


Diesinkers and tc 
steady work near 
state experience a 


Wanted— Lathe, 


and good wages to 
Chase Mfg. Co., 
street, Newark, N. 


ing Machine Co., 


work to good men. 
Machine Tool Co., 


Wanted 


Toolmakers with 


Speedometer Co., 12 
Wanted 


Wanted Exper 
kers and machinists. 
wages expected. 

0 y 


Linotype Co., 20-42 
: Y 


aN. 


Wanted—-Two or 


perience and wages 
facturing Co., 


Wanted—A thoroughly reliable and hust 
ling master mechanic or shop foreman who 


men to best advantage and get out a good 
be competent designer of one familiar making 
tools and jigs for making in duplicate medium 
automatic machinery accurately and cheaply: 


references and salary 


NE 
Machinists to build brass instru 
wages to right men. 
278 Ridgwood avenue, Ridgewood, N. J. 

Draftsmen—-Prac 


York; state age, experience and salary. 30x 
940, AMERICAN MACHINIST. 


dress Machinery, Box 947, AMER. MACHINIS1 


and floor hands, also apprentice hands of two 
or three years’ experience ; 
shop. Krom Machine Works, Plainfield, N. J. 

Several first-class tool and diemakers accus 
tomed to high-grade work; 


Sixth avenue and Thirteenth 
J. Wanted—By the 
Cincinnati, 
makers, vise and scraper hands. 

Our growing business 
additional machinists. 
ers, shapers, drilling 
tunity for machinists. 
Cincinnati. 
Competent 
Address or apply at Pond with fine work on small punches, 
Plainfield, N. J. 


We are increasing our tool-making depart 
ment and solicit applications from toolmakers 
and machinists who are experienced on fine 
and complicated work. 
Camden, N. 

We have increased our plant and desire 
floor and vise hands for day work and lathe 
hands for night work. 


{ 

NE 
Foreman diemaker to operate a 
small automatic hardware plant. Box 920, 
AMERICAN MACHINIST. 


curate die work wanted, New York City. 


Remington Arms Co., Ilion, 


Draftsmen on jigs, fixtures and tools want tric 
ed; experienced men only. 


Wanted—By a large manufacturing concern, 
several detail draftsmen and tracers on ma 
chine and tool work. 
experience, F. G. H., 
three good toolmakers ex 
perienced on tools for sheet metal, stamping, 
drawing and knurling. 


Rome, 


ing draftsman, one who has 


engines and producer plants; in writing, give and experienced in 
full details as to previous and present records, 
salary expected, also when position can be ac B. C., Box 944, 
Address Box 910, AMER. MACHINIST. 
HAMPSHIRE. and steel construction work; 
good jobs for 
state age, experience and salary 
AMERICAN MACHINIST. 
Wanted—First class all-around 
and designing 
preferred ; 
opportunity 
AMERICAN MACH 
Superintendent wanted for operating 


perience, references 


mensions essential ; 


more good American work Address Box 899, 


increase production 


machine-shop man. Address Box 


Address, giving 


up-to-date 
nization. 


expected, - 2 
in open-cut tunnel ; 
AMERICAN MA¢ NIST. 
AMERICAN MACHINIS1 experience and ability 
W JERSEY. chinery; in ,applying, 








as to age, 


Address 


Wanted—Foundry 
foundry in central 
employing about 50 
variety of work; 


tical men on general en 
plant 25 miles from New 


»0l and diemakers wanted ; in modern foundry 
New York to right men; ‘ 
nd salary expected. Ad 


planer, drill, boring mill derstand engines, 


good wages; open have good executive 


steady employment 
competent men. Sloan & 


Company, 
Apply to Victor Talk 
J. 


Works Co., 
Good pay and steady Wanted 
small jig work; 
W YORK. good pay under best 


Wanted 


experience on fine, ac 
Jones preferred. 


Wanted 


7 West 32d street 


Experienced men on general tool one who understands 
work; steady positions for the right men 
Remington Typewriter 


ienced draftsmen, toolma company ; 


lbraftsmen wanted 


experience, ete.: good 
953, 


nationality, 
salary expected and when available. 
Ss. & B., Box 945, AMERICAN MACHINIST. 
foreman for 
part of New ; 
men and making 
must be a man of 
cation, good executive 
practice ; 
AMERICAN Mac HINIS1 


mechanic by 


Address G. L., Box 906, 

Wanted—A master 
manufacturing concern; must thoroughly 
dynamos, 
piping, millwright and carpenter work: 


boilers, 


take charge of entire up-keep of 
detailed experience, age, salary expected and 


references. Box 943, AMERICAN MACHINIST. 


permanent 
of conditions. 
AMERICAN MACHINIST 

Young man familiar with 
of heavy engine construction and manufactur 
ing costs as assistant 
technical graduate with business 
Address Box 946, 
A thoroughly up-to-date machinist, 
his business 
4 . handle men as foreman: 
Factory, ilion, N. Y. from $1000 to $3000 


AMERICAN MACHINIST 


‘ s Assistant to superintendent in machine shop 
of experience on large gas_ for electrical appliances; must be i 
handling 

and salary 
AMERICAN MACHINIST. 


on details of 


must have 


to handle men and 


state full 
previous 


ability and 


ability and 


OHIO. 


Bickford Drill 
O., experienced 


machines ; 


in sales department; 


AMER. 


prefer a 


to take stock 
position open Sept. 1. Address Box 


Give age, references and 903, AMERICAN MACHINIST. 


Wanted 


iar with the design and 
traveling cranes: 
permanent 
only experienced men need 
Columbus, 


draftsman ; 
wages guaranteed: 
apply. Address Case 


Mergenthaler 


Ryerson street, Brooklyn, 


Write, giving age and Wanted 
Box 916, AMrer. MacnH. 


troubles Box 857, 


Wanted 
In replying, state ex machinists, 
expected. Rome Manu 


es Co., Bradford, Pa 


Three first-class 


Mfg. Co., 


First-class 
makers; good wages to right cavities: 
AMERICAN MACHINIST 
Thoroughly experienced erecting 
accustomed to steam 
compressor work The Blaisdell Machinery 


also one 
position 


PENNSYLVANIA 


machinists 


men ; 
required. 


accuracy 


state 


salary 


plant; 


constantly 
We build lathes, 
good oppor 
The American 
toolmakers 


position 


draftsmen 
construction 


and 
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Wanted—Six high-class tool and diemakers ; 
permanent positions at best wages; write for 
particulars, stating experience. The Adder 
Machine Co., Wilkesbarre, Pa. 

Wanted—Draftsman with shop and draw- 
ing-room experience, one with paper-machine 
experience preferred; state qualifications, age 
and salary expected. Box 915, AMER. MACH. 

The Monotype Company maintains a free 
school for training young machinists to oper- 
ate its type casting and composing ma- 
chines. The demand for monotype operators 
is so great that it receives more applications 
for places in its school than can be filled. In 
making selections these qualifications carry 
most weight: Character, common sense, ex- 
perience with automatic machinery (or) 
printing-oflice experience, or type-foundry ex 
perience. Full particulars wil] be furnished 
to inquirers who furnish full particulars 
about themselves. Lanston Monotype Machine 
Co., 1281 Callowhill St., Philadelphia, Pa 

RHODE ISLAND 

Toolmakers wanted First-class workmen 
on jig and fixture work for light high-grade 
machinery. Permanent employment to com 
petent workmen. Apply to the Taft-Peirce 
Mfg. Co., Woonsocket, R. 1. 

VERMONT. 

Wanted—A young draftsman with some ex 
perience on textile machinery; one who has 
also worked in machine shop preferred. Box 
938, AMERICAN MACHINIST. 


VIRGINIA. 


Wanted—An instructor in industrial free 
hand drawing, mechanical drawing and ele 
mentary mathematics; the man for this po 
sition must be particularly strong on free 
hand drawing; salary $900 first year; appli 
eants will please enclose testimonials. Ap 
ply to W. H. Rasche, Blacksburg, Virginia. 

WISCONSIN. 

As the result of doubling its new West 
Allis plant, Allis-Chalmers Co., Milwaukee, 
needs more patternmakers, machinists and 
moulders. 

Machinist to construct special iron-working 
tools; good wages and steady work to the 
right man. Address Thomas B. Jeffery & Com 
pany, Kenosha, Wis. (Rambler automobiles). 
Kenosha is 52 miles north of Chicago. 

Wanted—A few first-class machinists, tool 
makers and patternmakers; shop one of the 
best in the country and equipped throughout 
with the highest grade of tools; city one of 
the best in the country; educational facilities 
of the best; pure water, etc.; only steady, re 
liable men looking for permanent positions 
need apply. Address Box 848, AMER. MAcH 

Large concern building excavating and rail 
way machinery wants to correspond with 
first-class mechanical draftsmen with view to 
filling future vacancies as they occur; wants 
men now employed; give full experience and 
reason for changing; shop experience great 
advantage: all letters acknowledged and held 
confidential. Box 919, AMERICAN MACHINIS1 

The Fairbanks-Morse Manufacturing Com 
pany, at Beloit, Wis., is constantly increasing 
its works and can use a large. number of 
first-class mechanics, such as machinists 
molders, patternmakers and erecting engin 
eers, to work on gas and gasolene engines, 
steam pumps and hydraulic machinery. <Ad 
dress Fairbanks-Morse Mfg. Company, Beloit 
Wisconsin 
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The Tabor Hinged Molding Machine. 





EDITORIAL CORRESPONDENCE, 





The readers of the AMERICAN MACHINIST 
are well aware of the rapid advances made 
during recent years in molding machines. 
The machine shown in the accompanying 
illustrations is the most recent develop 
ment of the Tabor Manufacturing Compa- 
ny, of Philadelphia, and is intended large- 
ly to occupy a field to which molding ma- 
chines have not heretofore been applied, 
this field being the molding of patterns 
which, by reason of their size or the lim- 
ited number of castings required from 
them, have not heretofore been molded on 
machines. In addition, however, to occu- 
pying a new field its method of operation 














tributing of the completed molds there- 
from would involve considerable labor 
OPERATION OF 


THE MACHINE, 


Figs. 1 to 8 inclusive show the complets 
the 
with flat-back work, in which the mold 
is entirely in the drag, the cope surface 


operation of machine in connection 


being flush with the flask. Fig. 1 shows 


the mold board with its attached pattern, 
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in this case a grate bar—ready for the 


drag flask 
shows the drag filled and in 


application of the as shown in 


Fig. 2. Fig. 3 


process of ramming, and Fig. 4 shows it 


complete with its bottom board attached, 


the mold board, drag and bottom being 


clamped together as shown. This opera- 


tion complete, the entire structure is 


turned over as shown in Fig. 5, the diag 


onal balance spring, which is adjustable 
for any weight of flask, enabling this op 
eration to be done with very little exer- 
tion on the par f the molder. 


attached to the 


swinging 


frame of the machine the pneumatic 


vibrator, with which all users of molding 


machines are familiar lhe clamps being 
removed, the brator is started, and the 
handle at the fron the machine is 

















FIG, 4. DRAG COMPLETE READY TO TURN 


OVER 


FIG. 3. RAMMING THE DRAG. 


URNED OVER 
































FIG, I. READY TO BEGIN 
is such as to introduce advantages noi 
possessed by power machines. 

A glance at the illustrations will show 
that the machine might be called a wheel- 
barrow machine, as by reason of its wheels 
and handles it is readily portable. It is in- 
tended that it shall follow up the pile of 
sand, as the latter is consumed, the com- 
pleted molds being left on the floor behind 
This 


feature is of importance because of the 


it, precisely as in hand molding. 


size of the work to which the machine is 
adapted, inasmuch as such work consumes 
a good deal of sand, the taking of which *o 
a stationary machine as well as the dis 


OPERATIONS 

















FIG. ©. PATTERN DRAWN. 


FIG. 2. DRAG 


PART OF FLASK IN POSITION 
pushed down, by which the mold board and 
pattern are bodily raised ina truly vertical 
direction as shown in Fig. 6, after which 
the mold board is turned back as shown 
in Fig. 7, and then dropped to its original 
position, the lever being again raised as 
shown in Fig. 8, the drag part of the mold 
being now complete. The drawing ofthe pat 
should be 


by the horizontal spring shown in Figs. 1 


tern, it observed, is facilitated 
to 4 which, like the turnover spring, is ad- 
justable for any weight 

OPERATION 
OF POWER 


CONTRASTED WITH 


MACHINES. 


THE THAT 
RAM MING 


It will be seen that the procedure is es- 
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sentially that of hand molding, the drag 
being rammed while bottom side up, and 


then turned over in order to draw the 
pattern. Contrasting the operation with 


that of power-ramming machines, in which 
the pattern is drawn downward instead of 
upward, it will be seen that the mold is in 
the most favorable position as regards the 
gravity of the sand to avoid the disturb- 
ance of any of its delicate parts by the 
drawing of the pattern, the result being 
that the necessity for the use of gaggers 
is entirely obviated. In this respect, in- 
deed, the 
work, the operation of the vibrator on del 


machine is superior to hand 
icate parts of the machine being much less 


severe than hand rapping of the pat 
tern. It is not necessary, however, that the 
vibrator should be used on all classes of 
work, fact the are in- 


stalled in many foundries where no com- 


and in machines 


available. It is simply 
necessary on that 
should be exercised to free the sand from 
every part of the pattern before the pat- 


pressed air is 


delicate work, care 


tern-drawing movement begins, and this 
can be done best by the use of a vibrator 
on the back of the hinged frame; but in 
many classes of work a mallet is quite as 
convenient as a 


efficient, though not so 


vibrator. 














FIG. 7, TURNING OVER THE PATTERN. 
Comparing the operation with that of 
power-ramming machines again, it will be 
seen that the pattern being drawn upward, 
the need of stripping plates is entirely 
avoided—a fact which at once makes fea- 
sible the application of the machine to 
many pieces of limited production in con- 
nection with which the cost of stripping 
plates would be prohibitive. In the case 
of flat-back work there is, in fact, no 
need of special mold boards for the vari- 
ous patterns, since with this class of work 
there is no necessity for exact matching 
of cope and drag, and it is a common 
practice with such work to store the pat- 
terns in their ordinary condition and at- 
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them to mold boards, as occasion 
It so happens that in the case 
shown, the pattern is prepared for exten- 


tach 
arises. 


Sive operations, and the mold board is of 
iron. In common practice, however, the 
mold board is of wood, as shown in the 


various examples of Fig. Io. 


CHANGING THE MOLD BOARDS. 

One feature of the machine by which 
the changing of mold boards is greatly 
facilitated, is not fully shown in the illus 
trations, because of the iron mold board 


used in connection with the job illustrated 

















FIG. 8. DRAG COMPLETE READY TO BE 


SET ON FLOOR. 
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same pattern, the time of changing being 
practicably negligible. 
PRINTING BACK. 

It will be observed at once that the pro- 
vision of positive guides for drawing the 
pattern enables it to be replaced in the 
mold if need be, a feature which is made 
ise of in work requiring the use of facing, 
the pattern being printed back after the 
application of the facing, thus avoiding 
entirely the use of the trowel in finishing 
the mold. This positive guide for the pat- 
tern is also made use of in cases where 
the delicate parts of the mold have been 
broken in drawing the pattern. In such 
cases it is only necessary to remove the 
loose sand, pack additional the 
portions of the pattern for the broken part 
of the mold, replace the pattern in the 
As has been 


sand in 


mold, and draw it as before. 
said, however, the breaking of the mold, 
when drawing the pattern, is much less 
apt to happen than with hand work, and in 


th 


fact one of the leading advantages of the 


machine over hand work lies in the fact 
that slicking and finishing are almost en- 
tirely obviated 

SPLIT PATTERNS. 


THE USE OF 


When using the machine in connection 


with patterns which must be molded partly 

















FIG, Q. EXAMPLE 


It will be observed that the hinged frame 
to which the mold board is attached has 
holes drilled through it, by which the board 
is bolted to it. The bolts are turned and 
fill the holes and thus act the part of dow- 
exact replacement of the 
In the case of wooden 


els to insure 
board at any time. 
boards, they are fitted with dowels which 
enter these holes, and thus insure correct 
location in addition to which the boards 
have upon their backs iron clamps or but- 
tons, with suitable bolts by which they are 
clamped in position with but a trifling ex- 
penditure of time. It is thus possible to 
mold from a variety of patterns, as shown 
in Fig. 10, almost as quickly as from the 


OF SPLIT MOLDING. 


in the drag and partly in the cope, the 
common arrangement used with the split 
pattern power machine is followed—the 
two halves of the pattern being attached 
to the same mold board from which both 
drag and molded, and then 
placed together in the reversed position 
from that in which they were molded, 
thus casting two pieces at once, one right 
side and the other bottom side up. 

This the machine is shown in 
Fig. 9, the mold board being shown with 
two halves of the pattern attached to it. 
It so happens that in this case the two 
sides of the pattern are so nearly alike 
that they might be taken for duplicates, 


cope are 


use of 
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and intended for flat-back work. Care- Plow the Construction of a Pattern and the molder’s trade is to take the 
ful examination will, however, show that ‘ vattern that the pattern maker makes and 
the two sides are not alike, one being, in may be Improved by Getting aad it in the sand, vent it, set in the core, 
fact, the bottom of the other. In this use the Molder’s Ideas upon It. close and pour, and his practice 1 ikes 
of the machine the drags are first rammed him skilled in such points as patching and 
up, and then the copes, the c ypes being BY J. WILSON. slicking the green-sand surface ot the 
turned end for end when the molds are mold where it has been torn up by the 
closed, In this class of work it is not fea- In traveling among the foundrymen and drawing-out of the pattern and the setting 
sible to entirely avoid the use of gaggers foundries of the country, I have discov- in of the cores. In such points the moldet 
in the cope. So far as drawing the pat- ered that it is the practice among the ma excels the pattern maker \ similar 
tern is concerned, there is no more need jority of them to allow the wood-pattern knowledge is required by the boss molder, 
of them than in the drag; but to avoid maker to design how the. different pat together witl familiarity with t x 
danger of dropping the delicate parts mye 
when the molds are closed, gaggers are ] q | | 
used in connection with such parts in the Ao a } H : ae 
“Ope. 

In cases in which the size of the pat 
terns is such as to make it impracticable | 
to have two molds in the same flask, the J S he J 
two halves of the pattern are attached to | 
separate mold boards, the copes and drags 
being commonly made on separate ma 
chines, and the molds closed as they are 
completed; or in case a single machin 
nly is available, the entire lot of drags 1s ere z a i 
made first, which are then followed by . | | | | 
the copes and the molds closed one by on 
as the copes are molded j 

Fig. 10 shows a variety of patterns ar | : 
ranged for molding on the machine \ ——_+. > | ~~ —s. % 
the extreme right and in the foreground ( 
are two grate bars, and in the left for | 
ground is a collection of pieces, all of | : 
which are flat-back work. The remain . , \A ) 
ing pieces in the background are all split —_ = ne ~ 
pattern work arranged for molding in FIG. I. THE CASTIN 

a I I Tine 

Ip ! ) t pern 1 to 

lt it knowledge of the foundry 
branches, ev ringmg him into 

t 1 If ] sata bright, he 
is il better position to say how a pat 
tern should be made than the pattern 
maker, and wise pattern maker will seeb 


the friendship and knowledge of the boss 
moldet The pattern maker in a jobbing 
pattern shop does not have this advantage, 
since there is no boss molder around the 
{ shop to consult, and he is thus compelled 
to rely upon his own judgment, the result 
of which is, that he often constructs his 
pattern in the way which will be best for 
him to get a profit out of it without mak 
ing too large a bill against the owner of 
the pattern and prejudicing his chances of 
getting future work from that source 
When completed, the pattern is well 








shellacked and sand-papered, the prints 








made one color and the pattern proper 


FIG. 10. A VARIETY OF PATTERNS ARRANGED FOR THE MACHINE another; the job is a showy one and 
, ‘ generally makes a good impression, It 1s 
drag and cope alternately, in the manner terns ought to be molded, which practice ; 
bl > , then sent to the foundry and the trouble 
which has been described EF, A. is probably due to the fact that the pat ‘ 


begins The first thing the foundryman 





tern maker is usually a better educated 


‘ ¢ finds is at before he can start molding, 
The commencement of the movement man than the molder and has therefore nd that before he ¢ g 


: : ‘ . s oO oO ; _ as an set bars 
ot trains by electricity between Camden the greater influence over the proprietor ; he has got t make a flask and s = 


and Atlantic City, on the Pennsylvania his trade requires that he shall be able to ™ ™ No matter what the cost is, he 
Railroad, has been postponed until the read blue-prints, to lay out work, and to sends his bill in accordingly, and if the 
close of the heavy summer travel. It is plan ahead, and he must also have a_ party who owns the pattern 1s not satis 
probable that it will occur about the mid knowledge of molding and core-making, fied he can try some other foundryman, 


dle of September as well as of machinery; on the other and this usually leads him to discover that 








niga nt re OS a 
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the pattern maker's job, although nice- 
looking, was not profitable to his own 
pocketbook, and often causes him _ to 
change his pattern maker. 


\ JOB WHICH HAD TO BE DONE OVER. 


To illustrate the foregoing observations, 
I have selected a job which I had the 
privilege of seeing worked in a foundry, 
and which had to be made over in an- 
other way before it was right, and ac- 
ceptable to the foundryman and the owner 
of the pattern, this particular job being 
only one of many that have come to my 
attention, some of which were made by 
jobbing pattern makers and others made 
right in the foundry pattern shop, the 
cause for the mistakes in the latter cases 
being that the boss pattern maker con- 
sidered that he knew more than any 
molder and would not think of consulting 
the boss molder; and his influence with 
the proprietor, in accordance with the 
circumstances stated at the beginning, 
gave him the opportunity of going 
ahead his way, even if the boss did have 
to pay more to have the job molded. 

Fig. 1 shows the casting required to be 
made, which is a large machine frame; 
when made as it should be it requires a 
flask about 30x30 inches, but it was first 
made in a three-parted flask 20x30 inches 
with the cheek all barred up This three- 
parted job is shown in Figs. 2 and 3. Fig 
2 is a vertical section showing the drag, 
cheek and cope, with the pattern setting 
in its place, while Fig. 3 is a plan of the 
cheek section. The manner in which the 
pattern was constructed will be noticed; 
the casting proper being such a_ light 
frame of iron, it became necessary to 
brace up the pattern with stop-off pieces 
as shown in Fig. 2. The pattern was 
made in two sections, held in the correct 
location by dowel pins. 

MOLDING AS A THREE-PART JOB 


The job when made in a_jobbing 
foundry is set up in the sand drag section 
down, bedded into the sand to the part 
ing line of the drag and cheek, and the 
cheek is set around the pattern in the de 
sired position, the heap sand being then 
filled in all around the pattern and ram 
med. Parting sand is then put on, the 
cope is set in place and rammed up, the 
cheek and the cope sections are then rolled 
over and set on a board, then the top of 
the cheek is made perfect and slicked off, 
and parting sand is put on, then the drag 
is set in place and rammed up; is lifted 
off, leaving the pattern in the cheek, then 
the cheek half of the pattern is drawn out 
of the cheek, and the drag is set on the 
cheek again. The whole affair is then 
turned over with the drag section resting 
on a board, then the cope section is re- 
moved, and the remaining section of the 
pattern in the cheek is drawn out and 
the cope set back on again. All pouring 
holes and risers are set in place. One of 
the bad points with this method is that the 
two sections of the pattern in the cheek 
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will separate when the mold is turned over 
the first time, and when the mold is com- 
pletely over and an attempt is made to 
shove the pattern back into its place, it 
will not go back, as sand has scraped off 
the sides of the mold surrounding the 
doweled feet of the pattern, and fallen 
down between the joints of the two half 
patterns; this will not be noticed by the 
molder, but when the casting comes out 
and is measured it will be found to be 
wider than the pattern, with the result 
that this particular casting is too wide for 
the place where it is to go. The con- 
struction or shape of the casting makes it 
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looked to be a good job, and was, as far 
as finish was concerned, it was an expen- 
sive job for the owner, as he was taxed 
considerably more for the castings than he 
was when the pattern was reconstructed 
and made in a two-part flask, not to speak 
of the extra cost of reconstructing the 
job. For the second way the boss molder 
was consulted, and the construction which 
he designed is shown in Figs. 4, 5, 6, 7 
and 8; though there are some undesirable 
points in his method, it is nevertheless 
the cheapest way of turning out a perfect 
casting to size. The placing of the core 
is a drawback; however, with the sharp 
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FIG. 2. Vertical Section of Three-part Mold with Pattern in Place. 
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FIG. 3. Plan of Cheek. 


impossible to put clamping irons in it to 
hold it together while it is being turned 
over, and even if clamping irons could be 
put in the pattern the jobbing shop would 
charge more for making it in a three- 
parted flask than they would for making 
it in a two-parted one; furthermore, in 
the latter case the job could be molded by 
a molder of less skill, and the making of 
a three-parted flask could be dispensed 
with. 
THE TWO-PART JOB. 

The pattern for the three-part job was 
made in a jobbing shop without the boss 
molder being called in, and although it 


edges of the core scraped off and once 
entered, it slips easily into place. In this 
method of construction of the pattern 
several parts were made loose and were 
pulled into the central cavity of the mold, 
and several parts of the pattern proper 
were made in the core. A core print was 
made to the size of the interior of the 
frame, and the sides of the pattern were 
sawed into several parts designated as B, 
C and D in Figs. 5, 6 and 7. Section C 
was separated from B at point 4, and in 
section C were placed two dowel pins 
running down into section B, thus secur- 
ing it in the right location with reference 


to section C. To hold it in the sand two 
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guide pins (see Fig. 6) were inserted, and 
m the top of. the section C the four 
corners was placed a loose pad D (see 
Fig. 5); section C then 
the sides of the core print and on the top 
face of the latter a groove was cut, the 


in 


was fastened to 
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smaller than the core-print of the pattern, 
this being a frame equal in depth to that 
of the core-print and perfectly plane on 
all four sides; 
made for it, and provided with dowels to 


then a bottom board was 


hold it in place on the frame; across the 
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(Fig. 8). 
in the core and the remainder in green 
sand. In the groove made in the top of 
the core print are made the holes for lo- 
cating the sprue and the riser (see Fig 


) 


This section E is partly made 


4 


A core-box was then made a trifle 


the box were placed strips E, which repre 


sent part of the pattern, these were 
fastened tight to the bottom board, run 
ning across the inside of the box until 
they hit the side walls (see Figs. 7 and 
8). Then across the top of the core-box 
were fastened two strips (Figs. 7 and 


205 
8). The strips are to form the bar J 
across from one side of the cast-iron 
frame to the other (Fig. 1) The bars 


J keep the top of the frame from spring 
ing out of place; just before the last cut 


is taken on them in the planing, this bat 


is cut away; by this means the castings 
come alike each time 
MOLDING IN A TWO-PART FLASK 


In making a mold from this pattern in 


a two-part flask, as shown in the draw 
ing, the two loose pieces D are removed 
and the pattern is set on a flat board 


the loose piece B being in place; then witl 


the drag section of the flask resting 
around the pattern the heap sand 1s 
shoveled in, rammed up and tucked in 
around the frame C as it should be; thet 
a bottom board is placed across the toy 
if the drag nd the whole aff r rolled 
ver; the top board is then removed ane 
the top of the drag slicked off to the de 
sired parting line; then the cope ts t 
place ul the se pieces D ar t 
place long with the riser and t pr 
Dhe cope 1 ther led pa id l 
vented and removed [he two lit | 
re inserted int top of the print 
ind, the patt | g rappe ] t 
drawn from t d, leavin t tw 
ose strips B « \ t the bottor t tl 
mold: thi st 1 B are then draw 
into the vity made by the ren il of 
the maim part of the pattern, wl 
plainly vn in Fig. 6. The los piec 
B are the removed trom the cay n 
the core is set in place; in setting of th 
core the edges of it are scrape ds t 
et it enter without tearing up the gree 
sand edges of the mold. Once entered it 
can be easily hoved into plac Lhe cope 
is then closed on the drag and the mold 
ready for pouring. In Fig. 8 will be seer 
a view of the core-box; in making th 
core the core sand 1s packed around the 
walls of the box several inches thick and 
in the center is placed a lot of cinders for 
venting the core 
We have previously referred to the ob 


New Zealand 


and Australian manufacturers’ of harvest 


jections upon the part of 


ing machinery to their market being used 


as a dumping ground for what they con 
sider the products of the “pauper labor” 
of of 
their Federal House 
at Melbourne thi 
chinery imported into Australia has been 
We he 


lieve that the duty on such machinery 


America It seems that by a vote 


of Representatives 
duty on harvesting ma 
raised from 12! to 25 per cent 
im 


ported into America is about 45 per cent 


A 


proj 


r 


un 


de Tr 


discussion 


in Ger- 


a world’s fair 
It is said that there is a 


‘t that provision will be 


many for the holding of 


serlin in 1912 


fair prosper made 


for such an exposition 


*Being, of course, upside down, as com 
pared with the position shown in the cuts. 
Ed 
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Experimental Technology of Defor- 
mation of Materials, and Its 
Application to Metal-Work- 
ing Processes --IV. 


BY H. I. HANNOVER. 


SECTION III—-EXPERIMENTS ON SHEARING 
AND THEIR PRACTICAL APPLICATION, 
A. EXPERIMENTS AND APPLICATION TO 
SHEARING. 


Consider two plates A and B, Fig. 24, 
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placement of the upper and lower halves 
of G; but moreover there will arise a 
small compression of the material in the 
upper half of G at a, and in the lower half 
of G at b. If the material which is to be 
divided is not surrounded on all sides, as 
in the case now before us, and it there- 
fore is able in part to escape when the 
plates are moved relatively to each other, 
the case will be more complicated, i. e., the 
displacement is accompanied by more in- 
tricate secondary actions 

Practically divisions of this kind are 
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touching each other, and on the surfaces 
in contact, provided with grooves facing 
each other and filled with a material G 
of less hardness than the plates; this 
material will be divided when 4 is moved 
along B in the direction of the arrow, 
because there will arise a relative dis- 


executed by means of shears, which are 
provided with two blades A and B, Fig. 
25, between which the material lies, and 
which move toward each other in such 
a way that after having divided the ma- 
terial they graze each other closely in 
passing; and it will now easily be seen 
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that such a division, which is called 
shearing, is not produced simply by a 
displacement, even if we set aside the 
small compression referred to. For sup- 
pose that B is immovable and that A 
is moved vertically downward, then the 
material G, if it is not by special means, 
such as a vertical screw, kept in a hori- 
zontal position, will be subjected to in- 
creasing forces P, which produce a mo- 
ment that makes it turn over and compels 
it to take an oblique position, the jaws 
forcing themselves into it like wedges. 
Under the moving down of A, the plate 
G will constantly be forced into a more 
oblique position, until the pressures Q, 
which arise (see Fig. 26), are large enough 
to produce a moment equal to that formed 
by the forces P 

Under the moving down of A the 
forces Q will attempt to force A and B 
each to its side. This is inconvenient, 
even if 4 is guided in such a way that 

cannot be forced perceptibly sideways, 
because it will entail the necessity to em 
ploy a larger force for shearing than 
would otherwise be necessary, owing to 
the rather great friction f QO on the side 
faces of the blades If A can be forced 
sideways, we have besides the shearing a 
faying of the material, since the blades 
in that case cannot pass each other closely, 
whereby the surface of the cut becomes 
rougher than otherwise. With thin sheets, 
pasteboard and the lke, we even run the 
risk that the sheet or the pasteboard 
bends to the blade A, so that it is not cut 
at all, but places itself along the left face 
of B. We term it the shears drivel 

Of course we may diminish the great 
friction f QO on the right-hand side face 
of the blade A by taking care, that the 
part of the material from which the 
other part is to be cut (in the figure the 
right-hand part) is compelled to keep 
horizontal during the shearing This 
means is very often made use of, and 
when it is an easy shearing it is done 
by means of the hand, while in the case 
of more difficult shearings it is most 
simply effected by a _ vertical screw, 
screwed down on the surface 

But apart from this we have different 
means for making the blades pass each 
other closely. The easiest and _ conse- 
quently most employed way is to make the 
angle of the edges less than 90 degrees, for 
instance 80 degrees in shears for metals. 
Hereby two oblique reactions P arise, and 
a component of each of these forces the 
blades to pass each other closely, whether 
the relative movement of the blades 1s 
straight, or is an arc movement 

When the angle of the edges for shear 
ing of metals is not made less than about 
80 degrees, the reason herefor is 
partly that in that case the rather sharp 
blades would tend to be forced so far 
sideways that they cut each other and in- 
jure each other, which, however, may be 


*Probably spring is better English.—Ed. 
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prevented in different ways, 
making the edges sufficiently 
that they do not break. 

But besides this mentioned sharpening 


partly by 
strong, so 


of the edges we may also in other ways 
force the blades to pass each other close- 
ly. In large shears, whose one blade B 
while the other A is moved 
A is provided with a sufficient 


is fixed, 
straight, 
guide; while in tailors’ scissors and sewing 
scissors, where one or both of the blades 
are moved in an arc, there is taken care 
that the bolt around which the movement 
takes place is screwed on sufficiently tight. 
In the common hand shears for cutting met 
als and in sheep shears (see Fig. 28) the 
blades are by means of the hand, when 
closing the 
other closely, and in paper shears 


shears, forced to pass each 


(see 


Fig. 29) which are also used for shearing 





AMERICAN MACHINIST 


curved during the continual movement of 


the 


owing to a considera- 


A, and how in front of 
arise cracks u and 7, 
able stretching of the fibers at these points. 

The fracture which finally occurs, main 
ly owing toa displacement, ought of course 
is the 


to pass through the point 0, which 


middle point of a line between the edges; 
but practically the two cracks u and y, 
owing to a lack of homogeneity in the mate 
the of the 


generally not meet, but there 


rial and condition edges, will 


will arise a 

step of varying size on the surfaces of 

fracture 
Howsoever the 


facts are, it will be seen 


that the material near the cut is subjected 
to a very considerable cold treatment, up 
to the breaking point, and as cold treat 
brittleness Sec- 


ment the 


tion II ps) 


increases (see 


the explanation of the well 











FIG. 24, FIG, 25 FIG, 
Shearing of a Confined Material. Shearing between Blades. Side 1 
— 





FIG, 25. 
Sheep Shears. 


thin metal sheets, as for instance tin-foil, 
leaf-gold, etc., the blades are curved (see 
the edgewise view of Fig. 29) and elastic, 
so that the springiness hereby attained, 
even if the bolt is a little slack during the 
shearing, keeps the blades close to each 
other at the point of intersection of the 


edges. 


BENDING AND CRACKING OF THE MATERIAL 
DURING SHEARING 
We have, however, not yet got very 


far into the problem, how the division of 
the material is done when the shearing, 
shown at the beginning in Fig. 27, goes on 
further. In Fig. 30 it is shown, accord- 
ing to experiments by Mr. Codron* how 
the layers in a piece of wrought iron are 


*“Expériences sur le travail des machines 
outils,” Paris, 1902, p. 87, justly very highly 
praised in the review in AMERICAN Ma- 
CHINIST, Vol. 26 (1903), p. 422. 


FIG, 29. 


te ell ) 


sn, 


Shears for Cutting Paper, ete. 


known brittleness arising by 


shearing may 
be sought herein, which brittleness makes 
it mecessary after shearing of structural 
steel, for instance, to plane the cut edges 

In Fig. 56 will be shown a deal 
detected under the 


have arisen by 


great 
of lines, microscope, 


which shearing from 

slidings in the gliding planes of the crys 

tals near the cut of a pair of scissors 

B. EXPERIMENTS AND APPLICATION TO 
PUNCHING, 

We will now, chiefly referring to Codron, 
examine the process of punching and, as 
an example, consider the case where a 
punch A, Fig. 31, punches a bur out of a 
piece of material G, supported on a die B 
If we regard the punching as a shearing, 
whereby the bur is cut loose from the 
other part of the material, it might, by 
} 


comparing with Fig. 30, be expected that 


edges there 
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- = | ] ] 
cracks u and v would arise, shown in 


is 
Fig. 32; but by comparing with Fig. 27, it 


will be understood that the material G will 
bend down in the middle as shown in Fig 
32, and this will produce horizontal 
Stresses Of compression in the upper sur 
face of G, just as in the top surface of a 
beam subjected to bending, and stresses of 
tension in the bottom surfac« Cherefore 
the cracks wv will arise first, while the 
cracks uw arise later and have a somewhat 
accidental direction, because they for a 
reason not yet mentioned tend to form 

n oblique di m inward instead of 
sutward 

This tend may be understood when 
we learn that the bur or punching, which 
falls out by punching of an india-rubber 


] 


plate G, has a shape like a sand glass, as 


ndicated in Fig. 33. This shape is due to 


the great elasticity of india rubber, which 
causes that the 


die 


supp¢ se 


punch almost reaches the 


before the rupture takes place. For 


lat 


that the india-rubber plate con 


sists of layers; then that part of these 
which is situated beneath the punch will 
as already may be seen at the position 
of the punch shown in Fig. 34, extend 
sideways, when the punch is going down, 
so that the part ab of the middle layer, 
Fig. 33, has extended to the size a; d:, Fig 


the bur is on the point 


34. When at last 


of being cut out, that is when, as men- 


tioned, the punch has almost reached the 
die, then that portion of the 


part of the 


middle layer 


which will be a bur, will be 


narrower than a; d;, and will, after being 


cut loose from the plate, contract to a 


smaller breadth than ab, owing to its elas 


icity 
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33. Punching Rubber, 


Commencement of Rupture. 








G. 35. Punching Iron, 





FIG, 


30 


A Punching Wearing a Collar. 
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far from being as elastic as india rubber, 
but bur will 
slight tendency to take the form of a sand 
glass, and therefore the direction of the 
cracks above will, at times, be at the be- 
instead of out- 
In Fig. 35 
such a punching is shown at a somewhat 


nevertheless the have a 


ginning oblique inward 
ward, as shown in Fig. 32. 


later stage. 

Stl it seen 
that when the cracks 
meet, the bur will, however, not always 
be able to fall out of the hole; this will be 
the case if the 
hole mn is smaller than the diameter of 
the punch. In that case it will be neces- 
sary that the punch tear some more off the 
material at the 


will be from this figure 


above and below 


smallest diameter of the 


sides of the hole, and this 
will then, as shown in Fig. 36, fix itself 


round the bur like a collar, Such a col- 


lar is therefore very commonly seen at the 


outside of the bur from a punching; at 


times even two may be seen, the one 


above the other; this will be the case 


when fresh cracks begin to form during 


the punching, starting from the edge of 


the die obliquely inward into the bur. 
Sometimes the cracks above and below 
have not vet met when the collar is 


, le 
falls out 


It is possible to obtain stil 


formed, and the bur 
more vari 
ations in the form of a bur, namely, by 


punching other materials than wrought 


iron and mild steel, by varying the diame 


ter of the punch in proportion to that of 
the hole in the die, by varying the angle 


of the edges, and by using a center punch 


or punches, whose edges are not lying in 


the same plane, and so on. It may, for 


instance, happen that the bur, in order to 


get loose, leaves a collar below inside the 
punched hole, instead of bringing it alone 


with itself 
Upon the whole, it will herefrom be seen 
that the processes of punching are 


While th: 


shearing was made somewhat less than 90 


most 
complex. angle of the edges for 
degrees in order to compel them to pass 
each other closely, there is in punching no 
cause to make the angle of the edge less 
than go degrees on this account. There 
can, however, be other reasons, but it is to 
be supposed that these will be well known 
to the readers of the AMERICAN MACHIN- 
IST, as well as the fact that by punching 
there arises brittleness just as by shearing 

It would also lead us too far here to 
discuss the experiments on deformations 
by bending and torsion. In Section VI 
deformation by bending will be mentioned 
briefly. 

(To be continued.) 





[he pressure marked on valves, says the 
lalve World, 


which the valve has been tested by the 


indicates the pressure to 
strength 
Naturally 
they are not tested up to their breaking 


manufacturer, not the breaking 
nor the safe working strength. 


strength, and on the other hand they are 
tested considerably beyond the advisable 


steady working load 
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Milan International Exhibition—II. 


BY I. WILLIAM CHUBB, 


The exhibition is held just outside the 
city on two sites, one the Park and the other 
the Piazza d’Armi, Each is easily reached 
by a full service of municipal cars from 
the Piazza del Duomo, the center of the 
The two sites are quite distinct, and 
as regards the exhibition are connected 
only by an electric railway on the Gadda 
2300 


city. 


system, monophase, volts, trans- 
formed to 360 volts at the motor. The 
estimated at 


from 840,000 to 990,000 square meters, of 


area covered is variously 


which from 201,000 to 250,000 square 
meters are covered by buildings. The 
higher figures are official. Thus there 


need be no notion of “doing” the exhibi- 
tion in one day. The exhibits are divided 
into 10 classes, all international except the 
Fine Arts Of the 
teresting to readers of this journal are 
Land, Sea 


classes the most in- 
and 
Arts, 
and the miscellaneous industries which in- 


the Transportation by 


River Transportation, Decorative 


clude machinery in motion. The nine in- 


ternational classes are further divided into 
267 groups, which are again divided into 
1186 sections. The Working Hall covers 


some 130,000 square meters, the Land 


Transportation Building 25,000 square 
meters, the Decorative Arts 22,000 square 
meters, Agriculture 21,000 square meters, 
Navy Marine 12,500 


square meters and Fine Arts section 12,- 


and Mercantile 


000 square meters; these figures being ob- 


viously approximate 
NATIONS EXHIBITING. 


Excepting two or three instances, the 


grouping is international, all articles of a 
similar character being placed in the same 
according to the 


building but classihed 


Thus small national courts are 


The 


country 


formed in each main _ pavilion 


countries exhibiting officially include 


France, Germany, Switzerland, Belgium 
and Austria-Hungary, while most of the 
European countries, Japan, China, Argen- 
tine and Brazil are represented in some 
way or another 3rit- 
ish Colony making a separate effort. Be- 
sides the permanent exhibition a number 


Canada is the only 


of short-period shows are being held in 
a hall specially arranged for the purpose. 
These, however, do not greatly concern 
themselves with engineering affairs. 

One consideration which prevented at 
British from ex- 
hibiting, was the provision that as far as 


any rate many firms 


possible machinery in motion was to il- 
lustrate a complete series of operations 
Thus it is 
the raw material, the processes 


toward a given. product. 
claimed 
and the finished result are shown in nat- 
ural sequence. This condition, though ef- 
fective in holding back British concerns, 
has not upheld. Then, 
basing their views on the experience—real 
or imaginary—of other exhibitions, many 

Now wrought iron or steel is certainly 


been rigorously 





























August 30, 1900 


firms have feared that by showing their 
products thus publicly they are giving 
away valuable secrets. This again has op- 
erated to the detriment of the British sec- 
tion. Little result appears to have come 


from the Royal decree by which inven- 
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CHARACTER OF THE BUILDINGS. 


In all some 8o buildings or more have 
1 skeletons. To 
the uninstructed person most of them 


been put up, with stee 


} 


seem, if florid, to be of great beauty, the 


Belgian Hall—Flemish in character—be 




















MAIN ENTRANCE 


tions relating to exhibits for which an 
Italian patent has been granted or applied 
for are considered as having been worked 
throughout the duration of the exhibi 
tion. One peculiarity is that practically 
} 


the whole of the exhibits are driven by 


MILAN EXHIBITION 


ing specially noteworthy Phe 


Pavilion is surmounted by a lighthouse 


W 
concerns, such as Cook, 
trong, of Genoa, and thre 


1 


Hlouston Company, have their own sep 














WORKING HALL CONTAINING MACHINERY IN) MOTION 


electricity from the supply mains. Thus 
the steam engineering section which 
usually forms such an attractive feature 
for the general sightseer, has been elim 
inated, current being transformed accord 
ing to the requirements of the exhibitor 


arate halls or kiosks The buildings have 


timber frame fronts, the plaster work be 


} 


ing held on cane matting [This is the 


general, though not the only method of 


finish 


The Park section offers mainly recrea- 


Maritime 


ith searchlight and one or two private 


Ansaldo-Arm- 


tion and amusement \ model of 1 
Simplon tunnel is immediately opposit 


the main entrance, and the buildings 


clude a large concert-room, fisheries ex 
hibit, halls for de itive arts, fine arts, 
irchitecture evening, both her 
nd on th ther side, the galleries a 

1 } 1 +1 

ills are SeK asthe pace 1S give 
Ip to ypel r concerts 1 the ordu \ 
exhibition amusements, including our old 


friend, the switchback railway, here trans 
formed into Russian mountains, and the 
gloriied roundabout known as Maxim's 
flying machine On this side there is lit- 


tle of engineering interest 


Che Simplon 


° , , ‘ 
model shows not only the masonry-lined 


tunnel but the heading held up by timber 
ing ot exactly the same character as that 
used during the progress of the work. A 
face is shown with rock drills in pla 
and running. Near by its a realistic re 
production of the troublesome inrush of 
water into the workings. A number of 
scale models or maps in relief of parts of 
the Alps tunneled and also drills and 
other machinery used in piercing th 
mountains will be found in a hall close t 
the Simplon model The latter, by th 
way, has in front a reproduction in cast 
l] vhile between the 
two model tunnels is a piece of statuary 


illustrated in one of the photographs hx 


HISTORIC RAILS AND OTHER EXHIBIT 


le section devoted to retrospective 
transportation America makes no show 
Ihe English Institutions of Civil and M« 
chanical Engineers and the Iron and 
Steel Institute are represented, but the 
Institution f Electrical Engineers is out 
ft evidence in the country of Volta and 
The Institution of Civil En 
gineers sends a commemorative panel—the 
oak frammeg coming asunder at the jomts 
owing to the heat—with portraits of past 
presidents and a tablet inscribed: “Dedi 
cated by the Institution of Civil Engin 
eers to the Engineers of Italy. To the 
worthy sons of the great constructors of 
the Roman Era Through the uninter 
rupted revolutions of the centuries The 
Vigilant Custodians of ancestral tradi 
tions \s a token of the great esteem in 
which they are held by their Colleagues 
of Great Britain.’ The Iron and Steel 
Institute shows a number of more or 

historic rails such for instance as a se 
tion of the tirst bessemer-steel rail ever 
rolled. It was made from an ingot cast 
at Baxted House, St. Pancras, London 
from best Blaeravon pig iron and rolled at 


Another 


Dowlais in the autumn of 1856 


exhibit 1s Ll prec it bessemer teel rat 
laid at Crewe station in 1863, turned 
1866 and removed in 1875. It 1s estimated 
that the tonnag over it was 72,000,000 
with a ss to the rail in weight of 20 
pounds a vard sy the wav. according 
the Bessemer tobiography pub 

vear, the rst I Vas uid 


den Town Goods Station, London, N. W., of 
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the London and North Western Railway, 
in May, 1862. The Mechanical Engineers 
send further dating 
1788 and the British Board of Education 


historic rails from 
a number of drawings of old 
the 


to visitors to South Kensington 


contributes 
locomotives of type which will be 
familiar 
In this division the German postal system 
well illustrates its historical development 
with lay figures, ete. 

Other divisions of more or less interest 
the wher 
America is represented by the American 
Institute of Social the exhibit 
consisting apparently of a number of re 
ports, on stands and freely bedecked with 
the Stars and Stripes. The International 
Peace Society has a pavilion placed next 
to the Russian hall, the latter not open. 
The Peace Pavilion is chiefly remarkable 
for a number of symbolic realistic 
pictures and for the scanty recognition of 


are social economy section, 


Service, 


and 


American and British efforts. In the 
decorative arts section the Italians show 
some really excellent examples. of 


hammered iron work, especially in the way 
of gates. In Great Britain, at any rate, this 
art seems to be dying out in favor of more 
mechanical production, but both in the 
way of grotesques and of natural figures 
conventionalized according to the material, 
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are to be found scattered in the various 
courts, and, in particular, Italian agencies 


have made good use of machine tools. 
But officially the States are quite unrep- 
resented and indeed make the _ poorest 


show of any of the countries in the front 


On the other hand, Canada has a 


r ink 





August 30, 1906. 


Economy of Material in Framed 
Structures. 


In making a design of a framed struc- 
ture which is required to sustain a given 
the material should be distributed 
uniformly. By uniformity we mean that 


load, 
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ENTRANCE 


the Italian court has something to show. 
The French too make good exhibits here. 


COMPARATIVELY FEW EXHIBITS FROM 
AMERICA. 
Looking at the exhibition generally, 


Italy occupies rather more than half the 
space, while the whole of the European 
Of 
sightseers, Americans at the beginning of 
July seemed to take command. Yet in 
inorganic material America is almost un- 


countries are in evidence. foreign 


represented. Doubtless here distance has 
been the operating factor. that 
some engineering products of the States 


It is true 





rO SIMPLON 








MODEL. 


rUNNEL 


pavilion to itself in the Park and is evi- 
dently bidding courageously for Italian 
trade. Properly qualified observers have 
suggested that Canadian furs and fruits 
are likely to prove successful in northern 
Italy. In the exhibit is shown in 
the way of Canadian products, natural and 
engineering 


much 


artificial, but nothing of an 
nature excepting one or two grindstones. 
Above all there is a very general and obvi- 
ous endeavor in this pavilion to supply just 
enough information to awaken further in- 
terest. Most of the engineering exhibits are 
on the other side, on the parade ground 





FIG, 5 


ECONOMICAL 


| | | FIG, 6 | 


ANGLE. 


all the elements composing the structure 
should be equally capable of resisting the 
stresses to which they are subjected. Re- 
membering that the strength of a structure 
is that of its weakest part, if one element 


is stronger than is necessary the addi- 
tional material is wasted, unless it is in- 
troduced for some purpose other than 


that which we are now considering. 

In the use of cast iron there is a great 
opportunity to waste material, especially 
when the structure is designed to support 
a very heavy load. The practical man, in 
his desire to secure a factor of safety, is 
liable to introduce a certain percentage in 
the wrong place, at the same time adding 
nothing to the strength of the structure 
as a whole. In cast iron this is some- 
times done intentionally, in order to avoid 
stresses due to unequal cooling of the 
casting, when one part is thicker than 
those adjacent to it. For this and other 
reasons, the subject is a complex one. 
After careful attention has been given to 
the design, the casting itself may bear 


not more than a resemblance to its 
original which was based solely upon 
theory. 

The illustrations here given exhibit 


graphically the amount of material which 
theory calls for, in order that the elements 
of a framed structure may be correctly 
proportioned to resist the compression and 
tensile stresses. A discussion of other 
stresses is purposely omitted in order that 
attention may not be diverted from those 
which form the subject of this article. 
The metal selected is cast iron, on ac- 
count of the great difference between its 
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ability to resist tensile and compression 
The 
quently more pronounced than they would 
be if steel were introduced. The formula 


given below is, however, applicable to any 


stresses. illustrations are conse- 


material in 
Fig. I 


at the 


use 


is a triangular frame supported 


extremities of its base, and 


load I . 
the 


sus 


taining at its which acts 
in the 
I, 4, 


the thickness of the metal at right angles 


apex a 


direction of arrow. In Figs 


5 and 6, it should be understood that 


to that which 1s shown in the drawing is 
that the 
dimensions of the element ¢ are correctly 


supposed to be uniform; and 
proportioned to resist the compression due 


to the load L. Instead of distributing the 


material in the form of a T, the cross 
section is supposed to be rectangular, 
which will simplify the illustrations 


which follow. 
In Fig. 1 the elements c and ¢: are in 
compression, while the element ¢ is in ten- 


sion. One-half of the load L is supported 
at each extremity of the base; i.e. the 
reaction of each support = 3 represented 


by the perpendicular of the right triangle, 


Fig. 2 


The hypotenuse drawn parallel 


to the element ¢c: is equal to 


rs 
2 
compression 


xX cosec. 9; 
I 


and the base cot.4. These represent 


respectively the stresses in 


and ¢: and the tensile stress in ¢ 


material contained in the elements c, ¢; 


and t, is equal to the sum of the lengths 


of the elements c and ¢: is equal to the 


section area of these elements increased 


by the length of the element ¢, multiplied 


by its section area The length of each 


of the elements c and is equal to the 


length of one-half of the element ¢ multi 


plied by sec.9; or the sum of the lengths 


of the elements c, ¢c: and t=—/ sec. 9 
+t 
The compression in each of the elements 
cosec. 4 
c and « X cosec. 6. C 


= section area of each of the elements c 
and ¢, in which C represents ihe number 
of pounds per square inch the material is 
calculated to resist in compression.. 
scot. 6 
i 


in which T represents the number of pounds 


= section area of element f, 


per square inch the materis: is calculated 


to resist in tension. Therefore ¢t sec. 9 
‘ cosec.4 . : ; 
x C is the volume of the ele- 
P Y cot. G 
ments c and ¢, and = / is the 


volume of the element ¢. The sum of the 


volumes of these elements is therefore 
equal to 
Ff sec. 9 cosec. 6 cot. 4 
x : — 
2 ( 7 
In order to simplify the contents of the 


the 
increased as 


parenthesis, constant factor outside 


may be follows: Let C- 
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4.5 7, 
tween 


which is an average proportion be- 

the and __ tensile 
strength of cast iron (i.e. 90,000: 20,000) 
exhibited in Fig. 3. 


compression 


The expression may 
therefore be written in the form 


/ I sec. 9 cosec. 4 

ix x-—= —_-—_-_ —-+ cot. 5). 
2 T 4.5 

That we determine the value o 

the angle 9 


may 
the clements c an 
it is only necessary 
the contents of 
the parenthesis, which evidently changes 


with 6. 


dom, we may have such exaggerated re 


between 
c: and the element f 
to compute the value of 


If this angle be selected at ran- 


sults as are represented in Figs. 4 and 5. 
Fig. 4, 
introduced that would be 


For 6 = 32 degrees, about double 
the material is 
needed for the angle which would be best 
adapted to the 
C and 7. 


the material is reduced to about one and 


above proportion between 


For § = 42 degrees, Fig. 5, 


a half times its minimum value. As the 
angle increases, while the lengths of the 
elements c and ¢: increase in length, the 
section area of each of the elements c,¢: 
and ¢ diminishes, thus reducing the total 


volume until the minimum is reached at 


about 67 degrees, Fig. 6. 


| | | 





Next Air 


10-— 


e — Side 





Air per Minute per Sq. 


Difference in Temperature between Air Leaving and Water 


FIG. I 


is exceeded, while the 


When this angle 


section area of all the elements continues 


to diminish, the total volume increases. 
This is due to the rapid increase of the 
length of the elements c and ¢: The 


formula which is applicable to any ma- 
; CHi2 « ; 
terial is tan. 4 =| a , in which C 


and T the safe 


working compression and tensile stresses 


represent respectively 

The following table gives the percentage 
of material which is wasted for values of 
6 which are greater, and for those whicl 


are less than 67 degrees 


Angle. Per cent. Angle. Per cent 
68° } 6 6060- 66 ' 
69° ; ga 65 
70 1 64 1 
71 2} daa 63 1 
72 3 iseeee 62 2 
77° 20. o* 57 ' 


\ similar table may be readily com- 
puted for any other proportion between 
the compression and tensile stresses 


PLOTTED RESULTS OF THE 


Intercoolers for Air Compressors. 


BY H. V. HAIGHT. 

\ few years ago, in 1899, I undertook 
the design of two air compressors, each 
having a capacity yooo cubic feet of 
free air per minut Chere were a num 
ber of features in the specifications which 


unusual, and one of 


were at that tim 
them of the efficiency of 


the 


was a guarantee 


intercoolers [hese were guaranteed 


to reduce the temperature of the air pass 


through them to within 15 degrees F 


Ing 


of the temperature of the cooling water 


supplied. In each case there was a pen 


alty of $150 per degree for every degree 


more than 15, and in the case of one of 


the machines there was a bonus of $150 
for every degree less than fifteen 
little 


information available 


Very was 
from which to determine how large to 
make the intercoolers to meet the guar 
antee. An article in the AMERICAN MA 


CHINIST of 1896 gave the results of a test 
made by F. C. Weber on 
but this 


a Norwalk com 


pressor, was tested at only on 


difference 1 


speed, and the temperature 







—> Spoed recently i used 
<— Speed recently decreased 

} 
30 35 =6Fah, 


Entering 


TESTS 


so that it did not furnish 
for 


was 35 degrees, 
data 


students 


guidance Professor 


had 


test of a Rand compressor, but it also was 


sufficient 
Denton’s recently made a 
tested at only one speed and the difference 
in temperature was 15 degrees. This com 
however, still available for 
Mr. Rand kindly Mr 
Weber to make further tests on it at sev 
The results of thes« 


tests are shown in the accompanying table 


pressor was, 


tests, and sent 


eral different speeds 


(1) 
that the compressor was run but a short 


[wo points should be noted here: 


time at each speed, not long enough (as 
will appear later) for the temperatures to 
; and (2) that 


come to their final values 


two sets of readings were taken, one a 
the speed was being increased step by 
step, and one as it was being decreased 
step by step. There were also two sets of 


experiments made, with different met! 


ds of water circulation, as noted 
Fig. 1 
The results of these tests were plotted 


The results of th: 
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272 
there are places where the corrosive nature 
makes it advisable to use 
of their greater 


tests of the Norwalk compressor and of above diagram the rule that the quan- 
Professor Denton’s students tity of heat transmitted through a given of the water 
diagram. The area of the tube surface varies as square copper tubes on account 
two large intercoolers 


the test by 
are shown on the same 
circles with arrows pointing to the right of the difference in temperature. durability ; but the 
show that when the temperature reading The intercooler, of the Norwalk com- above mentioned have been in constant 
was taken, the speed of the compressor had pressor was of the water-tube type, that use for six years, and the iron tubes are 
while the circles is, the water flowed through the tubes © still in good condition, and none of them 
with arrows pointing to the left show and the air flowed around them. The have been replaced 

readings at which the speed had recently Rand intercooler of the table and Fig. 1 The straight-line formula deduced fron 
been decreased. It appeared reasonable was of the air-tube type, while the two and noted on Fig. 1 has been used since 
to suppose that if the machine had been large intercoolers referred to in Fig. 2. 1899 for designing large numbers of in 
are of the water-tube type. In each case, tercoolers, and such tests as have |! 
have given results agreeing sub 


recently been increased, 





run a longer time at each speed the points yeen 
plotted would have been moved in the however, the area of cooling surface was made 
measured on the side exposed to the air. stantially with the formula. 


direction shown by the arrows, that is, 
Sherbrooke, Que. 


they would lie more nearly on the straight The tests show little, 1f any, difference in 
line drawn through the origin. The | 3 
straight line was taken as the basis for 
designing the required intercoolers. 

In designing the intercoolers the extra 








( 75,4 Sq.Ft. of Outside Surface 
Intercooler - 60 


+ Inside 


e, ms | Air goes through Inside of Pipes 


= In First Table Water Rate “sat 








cost of making them larger than necessary 


land 2 and Leaves at ¢ 

In Second Table Water E nters at land Leaves at 2 
Ran about 15 Minutes at each Speed 

Prof, Denton’s Students Tested the 


was compared with the bonus which 
might be obtained on one of them, and 
it was decided that it would pay to reduce 


z 


saine Compressor — see Fig, 1 


the temperature to within 5 degrees and A=46.6 3=451 E=80 F-=80.7 G@-=210.75 
K H=822 [208.1 J=—60.4 K-= 84.8 


thus earn $1500 bonus. They were built j M or K : ee 
: 2 yy L=6.6 Mi0.2 H-L=M6 W==7.5 
5 - }> 1-8. NN Norwalk (Am, Mach, 1896) H-L=35 W=10,5 
\\ 
H.P. 
Nt 
4 
: A 
I 


Water 
~ Water 


- 
| 
en <— Air 





rr a 





























F 
= Air Per Min. Press Lbs. Temp’'r Air Fah'r Temp’r Water Fah’r. ie 
a — ot he c= 
“a me a as *. ’ 2 no 
» | 38 a|u el ai 8 ig |S 18 | etl sea es 
a, <i “£ » > g sal So | = es m Se» | wes eit te 
sak: ae B * 5 2 i\2R i ¢ a o © |S | oe | 3 
. =a pl — x a 4 =: -_ —y ~ om =3 i | ~ 
g ok e/e “|e l-elei/e/E Ee icsiPe |} Se 
\ B ( D E I G H I J K L. M. T H.-L W 
$1 suv | 23.9 | 30.5 | 6S 39 = «160 66 | 134 | 45 60 56 | «63 64.8 10 5 
v 1 r 3 r Fah 32 | 310 | 24.76| 30.5 | 64 39 «162 66 | 134 | 45 60 56 «| «68 64.8 10 5.2 
: 28 71 | 21.6 | 30.5 | 63 39 = «161 63 | 138 | 45 56 53 | 57 | 148 10 $.5 
KiG, 2, TEST OF A LARGE COMPRESSOR WITH 29 «=§=6 980) 22.4 | 30.5 | 63 39 =: 160 62.5, 130 | 45 54 51 | 54.5 | 148 11.5 4.7 
oe 25 242 19.3 | 30.5 62.5; 39 160 61 129 44.5 54 5u 52 148 11 4 
LARGE INTERCOOLER 43 416 | 33.2 | 30.5} 65 38 © 167 64 136 | 44.5 54 50 | 53 148 14 6.9 
39 «= 377':«| «30.1 | 80.5 | 65 38-169 64 | 139 | 44.5 | 54 BO | 54 148 14 6.3 
eis ee a : . Fe 59 «S71 = 45.6 | 30.5 | 65 38 ~=s«181 72 | 146 | 44.5 56 51 | 57 148 21 9.5 
accordingly and earned the bonus. Fig. 2 14 716 | 67.2|30.6| 65 | 38 189 | 75 | 150 | 44.5 | 57 62 | 59.5 | 148 “3 11.9 
shows the corner square of Fig. 1 drawn 17 745 | 69.6 | 30.5 | 65 38 =: 192 76 153 | 44.5 58 52 | 60 148 24 12.4 
; 82 793 63.2 | 30.5 | 65 38 203 81 | 154 | 44.5 | 59 62 | 62 177 29 13.2 
to a larger scale, with the results of the 94 910 | 72.6 | 30.5] 65 38 205 82 154 | 41.5 60 52 | 62 160 0 15.2 
tests on the two large intercoolers plotted 51 493 «39.4 | 30.5 | 65 33 | 181 73 | 136 | 44.5 | 68.5! 50 | 58 190 93 8.9 
While the points do not lie on the line, 62 503 40.2 | 30.6 | 65 38 181 72 137 | 44.5 59 50 | RS 130 22 8.4 
: ; bsg 95 920 73.5 | 30.5 | 65 38 © 197 82 | 144 | 44.5 | 63 50 | 60 148 32 15.3 
they do lie on opposite sides and within 95 | 920 | 73.5 | 30.5| 65 | 88 | 204 88 | 150 | 44.5 | 66 5! | 62 130 37 15.3 
| » dees FF ae thick is as 29 «9800 22.4 | 80.5] 63 38 | 190 74 | 149 | 44.5 | 60 50 | 61 148 24 4.7 
about one degree I. of it, which 1s as 31 350 24 30.5 | 64 38 177 66 | 140 | 44.5 | 58.5) 49 | 59 148 17 A 
‘lose as could be expected when it is con 
close as could be expected when it 1s con TEST OF INTERCOOLER ON 14x22x22 DOUBLE COMPOUND RAND AIR COMPRESSOR 
sidered that the tests were made by ordi- 
nary mechanics, that the runs were of —- ; i : 
: efficiency between the two types, but as [he latest acquisition of John Penton, 


hort duration, and that the thermometers ‘ : . mae: ‘ oe 
ae rare the outside area of a tube is greater than- of Cleveland, is a publication known as 
were common chemica hermometers Lape : 2 ‘ ; 

the inside, it takes less tube for the water- Boating, which is devoted to boats 


costing less than a dollar each. ‘ ‘ . ie 
whee Pies: ; : tube type to give the same cooling sur- of all kinds, ranging from canoes to motor 

A number of interesting conclusions , ihe eee hee." " ae 
wig F erga face. oats and yachts. It is an exceedingly 

may be drawn trom a study of the di- . : : y 
: y It may also be noted that points below attractive thing, and the August number, 


agram in Fig. 2. It will be evident that tees /; : ca ; 
8 8 2 : the line in Fig. 1 indicate a lower effi- which is before us, is well calculated to 
to reduce the temperature of the air to .. ; “ie sek eT cea ala ae : 
, | he f th ciency of transmission of heat than points stimulate interest in boating, even among 
10 degrees above the temperature of the c : a r 
5 : f <cinaggn above the line. The Norwalk compressor those who may have thought little or noth- 
water requires an intercooler twice as 3 a a 4 6 
; : ' Posi , noted had copper tubes, while the others ing of it previously. We are glad to ob- 
arge as one to reduce the temperature a 
8 Pp serve that Boating adds another technica 
to 20 degrees above the temperature of es 1 . M , 
| ; journal to the list of those which are 
the water, while an intercooler to reduce 


had iron tubes, which would indicate that 
copper tubes are less efficient for the pur- 
, , standard size—gxi2 inches. It is pub- 
the temperature to I degree above the : is ~ 
I . & . lished by the Penton Publishing Company, 
temperature of the water would require , Cleveland. Ohio 
smooth, while iron tubes are somewhat ; a = 


to be ten times as large as one to reduce 1 
rough, which practically increases the The Metropolitan Railway Company in 


real area of the surface, somewhat on the London is selling tickets from a slot-ma 


pose than iron tubes. This is probably 
due to the fact that copper tubes are very 





the temperature of the air to 10 degrees 
above that of the cooling water. At a time 
when the calculus was fresher in my 
mind than at present 1 deduced from the automobile-engine cylinder. Of course window.” 


principle of a pin radiator or an air-cooled chine to relieve the crush at the “booking 
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Cast-Iron Crushing Loads and and the corner, side and center of a rect 19,913 Ibs. ane e center 15,730 Ibs 
Microstructure.* angular casting, is shown in Tables II., (Vol. xxv, ] j 
— III.aand IV. While there does not see m Table V. gives the rel of a tést 
BY W. J. KEEP to be any difference in the size of the grain piece cast and tested 3” diameter, one 
— under the microscope, even when magni cast and teste and another cast 
The Crushing and Tensile Tests were fied 500 diameters, vet there is a ver\ but which had the corners turne: 
made by H. Diederichs, Assistant Pro great difference in strength. off nd still another with cornet 
fessor of Experimental Engineering, Sib- All test-pieces in Tables II., III., 1V ind sides removed The difference n 
ley College, Cornell University. The and VI. were cut from bars of one square — strength betweet mall and a large cast 
Report on the Microstructure is by Albert 
Sauveur, Assistant Professor of Metall- TABLE I. 


urgy, Harvard University, and proprietor 


of The Boston Testing Laboratories 


CRUSHING Tests OF SHORT CYLINDERS 






















































































The photomicrographs accompanyi _ his & | Criopers 692 Diam. x 2” Lone.t| § |Cyiinpers 1.13" Diam. « 8.4” Lono§| & 
report were taken and specimens were s|a = _ _ 28 
. . _ ~~ . ~ ° w= 
polished and etched in the Metallographi- 5 é Crushing Load. | 33] & = é Crushing Load sii = 
cal Laboratory of Harvard University by sis €3 a68 2 Wen ; aii €5 568 es 
H. M. Boylston, $.B. The test  speci- ¢ || tsed | averege.| £9 | Foo | S| teed | Average | ee Be- | 5s 
mens for all tests were prepared by the al |z per sq. in. at & ad |per 8q. IN.) | = & < 
“a “ ; : ee are rere Creer aerranree 22). anil 76,230 | * 0.80 
The object of this paper is to make 25} | ) 48) 76,200 |.... 8.18 focccccsoee 
ee oor ee > 0 Ra SERRE ‘ik setae ees ia cea nd reer 
more complete the so-called A. 5S. ! , 34 11 84,906 DUP Besenes coco § GB FESS}... ccccee | 3.20 oo 
series of tests on cast iron, which are | 12 84,053 84,480 | 1.87 | .004258 p. bye rte | S16 OOzS44 | 1.88 
recorded in the Transactions of this So 1) ia 22222") oli | 1500" | + sx} 8240 |r" | 3:80 |” er | 36 
a ’ ae - ‘ 19 | 71,040 BB Joccccveeee , ae Bee See 
ciety, ‘In vols. XVi., XVil., XiX., XX1., XXii 6} 20 65,786 68,413 | 187 | .005652 +110 58,200 60,260 | 3.23) .002821 | 3.19 
niall tnne: “Mibids dammait Cioth watet® Sie 23 | 79,658 |.......... 1.87° 181} 65,200 |.......... 3.14 wowed Ses 
and xxv. (See second foot note.) It wa @}| os | grees | 80651" "|.1.86 | .oosses |} 182] Se'se0 | 1.380] 814 | looadhd'|'3'04 
intended at this time to present Impact 
ie aie gia Aaa g§|2t| 77.700 |.....02.. 1.86* 153| 78,490 |..........| 8.19 |...... ' 
COMES OF THESE SOTIES OF Casts, Dut the }| 33 70,258 | 78,506 | 1.85%) .004926 |) 154] 67,160 | 70,320 | 3.20} .o@gi5 | 0.93 
special apparatus required and the pecu 8} = ye ‘re aba"” a. | OS pee we ie 
har results obtained made it advisable 9) i} ty eee Sm Tg 
to delay its representation sald 1318 cores worl « y ; he - 
This series of tests is valuable on ac- = ee a wea Foy 69,400 oy} eo — oa 
count of its completeness and because a 19.$| 42 | 61680 foo 86 |e.) ) 8B) 87,200]... 2... a 
full chemical analvsis was made of each 1) 48 | 6378s os, ead Ten 1904] 68,000 eenedl eee i —_ 
size of test-bar of each of the 10 series of 14} 55 | 77,253 BD fesessccses in 68,300 38.20 , ; 
56 75,786 76,520 | 1.89 -003639 | | 296) 69,780 69,040 | 3.18 003541 | 2. 
casts. 18 { 51 > 2 ee B.D |... escess { 77,840 Tice saebedipnese 
One pair of test-bars of the Riehle S ay wae “2 eoanees pi yg wows er moneed hens 
. neftss eae 15 { w aaa” y “— 00°14 308 bs, °° pecaazes pee Boosees welesees 
shape .692” diameter, also one pair of the 60 71,520 71, 85 008400 940 74,470 3.15 003693 | 3.50 
same shape 1.13” diameter, of each of the 16} (oO Oar Oo ea a Seen: awn [ae See ween 
19 series, were tested in tension by Prof j ° oie ngned a onnnens "65|" 90,0803°| °° staid, iat | aed 
R. C. Carpenter of Sibley College, and 187 | 68 | 105,200 |’ 106,806 "| 1.88 |°"“o0sia6 S pay aimed yA —— | rae 
recorded in Transactions aVil.. pp 7260 19} eoseleesees eccelecsece eee eeeerleereereees { 7 82,800 85,7 3 20° 002273 | 0.77 
” diameter, : — —— 


and 727. A pair of bars, 1.13 
from each series was ground true and 
tested in tension on an Emery testing 
machine by Prof. Ira H. Woolson, at 
Columbia College (ibid., pp. 728 and 729). 

All of the original test-bars are care- 
fullv preserved for future tests, consisting 
of four bars 13” long of each size from 1” 


to 4” 
Table I. contains crushing tests of bars, 


square of each of the 19 series. 
692” and 1.13” diameter, to correspond 
with the tensile tests already referred to 
of the of the 
same iron. 

The length of all of these test-pieces for 


same sectional area and 


crushing was three times the diameter. 








¢ All cylinders + < om were cut from the tensile bars of Table xxvii, p. 726, vol xvii 
M 


Transactions A. 8. 


Table xxviii, p. 727. ibid. Forte 


¢ Cylinders 65 to 74, 1.13’ diameter, were from tensile bare of 


test bars 108 and 104, Table xxxii, p. 729, idid. 
Series 18 and 19, were cut from transverse test~ bare cast 1.13’ diameter, Table xxiv, p. 723, wa, 


* Short column failure, all others lon 


series, see pp. 1100 to 1107, vol. xiv, idid. 


1.00% 


1 


a 


to 


1.50 


2.00% 


692" dia. 


1 


column failure. 


2.25% 


nsile tests of Series 18, see teat bare 78 to 88, and for Series 19, eee 


§ All cylinders 1.13’ diameter, except for 


13" dia: 


3.00% 





For a full chemica) analysis of all thes 


3.50% 


3.25% 


They were carefully turned to size with Pyg. y—CHaRT oF CRUSHING STRENGTH SHOWING APPROXIMATE RELATION OF 
end faces parallel and bedded with sheet STRENGTH TO SIZE OF CASTING AND TO THE PERCENTAGE OF SILICON 
copper. (Chart gives the strength per square inch 

From these records the chart (Fig. 1) 
was prepared, showing the same general inch area, of Series 2, with silicon 1.21 ing is show: Table I. and in Figs. i4 
Variation in crushing strength for varia- per cent., and all were poured from iron to 43 
tions, in size and in silicon, that was taken from the cupola at the same time The reason for dwelling upon this at 
found in transverse and tensile strength. For another interesting test record, a such length is that very few realize that 


(See vol. xxv., pp. 895 and 898.) 


Physical Com posttion of Castings. 
The variation in structure between the 
edge and the center of a round casting, 


*Presented at the Scranton meeting of the Amer- 
@an Society of Mechanical Engineers. 


block of cast iron g inches square by 18 


inches long was cut longitudinally into 9 
pieces, and test-bars, 1.13” diameter, 
were turned from each piece 


age tensile strength from the bars from 


The aver- 


the corners was 25,100 Ibs., from the sides 


a Variation in the size of a casting causes 


Variation in strength than a 


che 


that whatever size of test 


a greater 
and 
the 
strength of anv other size of casting must 
1] wit} 


Variation in ‘mical composition; 


bar is used 
a 


be approximated by a comparisor 
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NI 
aay 


1 


TABLE II. series of tests of such sizes of castings, 
: - und cannot be calculated by a mathemati- 
Maximum Loap cal formula. (See charts and tables f 
CrusHinG Tests oF $” CUBES peaeree . ws approximating transverse and _ tensil 


| - 
Actual. |Lb. per 1)’. Av. per O strength, vol, xxv., pp. 895, 898 and gor.) 


ee Best Form of Test-piece for Crushing 


21,76 S87 Tests 

}’’ cubes from corner of 1’’ ( test bar.......... , : ate oo "BS 460 = . : 
shal = bi The specimen should be cast and tested 

yf one square inch area and 1.13” diame- 

1] 18,780 


}’’ cubes from side of 1 PNW cc incuuerdetness 4 18,990 





"75,540 ter. It will not do to cut a test-piece 


from a larger casting, because wherever 


| | er ne santew ait i? ©) tae tee y| 7,120 | = 68,480 ves noes cut it will not represent the structure of 
a 4’ cubes from center of 1 ee ‘ 17.410 69.640 69.060 I 
such casting. 


A length proportioned to the diameter 





a ED gg + ROOD ERC ane aaah iiesbipesniidlesmnauaies 112,700 should be fixed upon as standard. The 
conditions in Tables VII. and X. seem 
— mai best. 
Relation of Strength to Length of Test 
z . Pies 4 
TABLE Il. As there were not enough round bars 
om ; 7 in Series 2 for all crushing tests, 1 bars 
, , ‘ a Se were used for Table VI. 
“ENSILE TESTS OF }/ ()* RS. eerie Selatan meee , _ : 
_ . a Referring to Table II., we see that the 
Actual. | Lb. perQ”. Av. per 2) : eS . 
strength of a 4%” cube, cut from the center 
| of a test-piece 1 , IS 69,060 Ib. per : 
a+ | 6 ne e ° 
*”’ O x 6” bars from coruer of 2’ x 1” bars.. ai | gry . "49.192 °° when cut from the corner the strength 1s 
| 87,460 Ib. per square inch, but when a 
; ‘ : section I <} thick is cut clear across 
4’ 0 ~« 6” bars from side of 2” x 1’’ bars.... ) os | god "13.870 a . 7 ae 
( oy wee “we the test-bar and is tested, it gives I12,700 
| , lb. per > . A 4 cube from the side of a 
© x 6” bars from center of 2” x 1” bars.. | 3,520 | 19.453 7 . : 
; x : Q”’ x ars. | 3270 | 18.076 18,764 test-bar 4 gives 56,880, but a section 
<= = " tee. eee 4 ~« } thick would show a greater 
* Three inches at the cent«r was turned down to a diameter of .480’. We used 2” x 1” bars strength per than the section 1 
because we were short of 1’ 2 bars of Series 2. ’ : 
} thick from a test-bar 1 
[he outside metal in a larger section 
prevents the metal at the center from 
Ty 
TABLE IV. being crushed. 

CRUSHING STRENGTH PER 0” OF 4 CUBES CUT FROM EACH SIZE OF O Dry Table VI. shows that as the length 
SAND Bars oF SERIES C oF TESTS BY THE AMERICAN FOUNDRYMEN’S creases the strength decreases. All spec 
ASSOCIATION. mens less than 3 inches long fail as a short 
: ; - column—that is, do not bend but break 
| Distance of Cube | ang |g |urg| ed iano se ok nee lumn that is, do not bend but brea 
from Surface. | ; _ = iP oe se | = ae ee a in pieces. From 2! to 3 times the diame- 

a? pi ela: GARI TT SG eoeeiehors = = ter has generally been considered best 
(Fifet #” .. ........ | 154,000 111,600} 88,240 | 87,000 | 79,200 | 72,680 | 68,400 | 65,640 atte" ‘ 

7 The bending that takes place in long 

. a a 83.000 | 77.360 | 7 | an : I 

a ee saeties. betonins x 77,4 i na 66,040 | 61,000 test-bars when the crushing force is ap 
Zs ieee sis[evegeees jeeeeeeesleneeeees eae eos 71,350 | 64,160 | 64,320 59,520 plied to fat ends may be largely avoided 
nN | | | - - + ' 
aa Fourth *............. | lapeceers i ca debsell sweat siovas beds obese ae | 63,520 56,800 if the test-bar for the crushing test is held 
‘DR | . oF Edt. deen she ee 
& |Conter “........cc00 | 154,000; 99,560] 83,000 | 72,040 | 71,369 | 63,800 | 63,520 56,880 n the grips of the machine the same 4s 
. 4 the tensile bar is hel (See Tables VIII 
< jPer O” of bar....... | 154,000/*107,588| 86,492 | 80,152 |. 74,832 | 67,468 | 65,864 | 60,312 XY ; “e ; : 

| | | LO 2 . 














* The crushing load per sq. in. is found by taking twice the sum of the loads on cubes outside A comparison of Tables VII. and VIII 
the center + the load at the center, and recording the average. will show the results of crushing steel bar 
shi t sults crushing steel bars 

3 inches long and 8 inches long 


All test-pieces in Tables VII. to XI 


‘ " ] ‘ y the s > ne re cu ro the 
TABLE. V. laving the same name are ¢ t fr rm th 
same rolled bar of soft steel or Swede 
a . | iron 
Maximum Loap : : ; ; ; : 
‘ . — | Length | Compres- Table IX. shows the tensile strength of 
Crusuinc Tests—Sections or 1” 2 Test Bars etiam ——|at Max.| sion per ' ; 
Actaal. a | Load. | 1,000 Ib the same test- ars. 
_— Pe: a | Se Tables X. and XI. show that testing 





bars with 8 inches on which to measure 


= : ar . e art ¥ I 3 ere Be beses caeieal i —. _ +} 
Cylinder 1,13’ diameter x 3.4” long............ 1) 72,000 |" 4,100 3.20 |" dosss4 xtensions of compression and held in th 
same grips show the tensile and crushing 
shi os hae yit....e.cee} (79,700) | (2.83) | (002133) strength much better than by using 
eee | SPP errrrrrrrrrerrrry Tirta rere y < - , 5 | . 
1, 76,000 | 76,000 | 2.91 | .oo107! shorter test-bers 


Microstructure of Cast Tron 


' 
Cylinder 1” diamcter x. 3’ long. ........cccecceees 60,180 | 77,020 2.80 003307 In each cast, or series, a number of test 


bars Of one square inch section, some 


square and others round, were made in 
Cylinder ¢’’ diameter «x 24” long......... covce--s-| 90,800 69,710 2.18 0027 


molds and of iron of as uniform quality 





lJ OOO 


is would be possible in any foundry 





tf See note Table VL Some test-bars of 1.13 inch diameter 
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y vol ‘ 7s Pak } > ire 
TABLE VI Ba Ke ; a 
= = 7 7 diam Figs } 
Maximum) Length | Compres pi an lo va 
Crusuine or CoLumna. Load jat \iax.| sion per a dood 
per 0” Load. | 1.000 Ib, | (MC! per Series 19 was ISQ4 a QO iT-W 
. 1oo lb 
nix t Mes \. Whitney S 
Philadelphia, Figs. 44 and 45.) 
0 ge ge Beg TA er ne *112,700 0.38 001064 (W128 Mild steel (Fig. 47 s from the s it 
ars lables VII » XI 
= ry . o Rep 4 f P fess llhert Sau ( 
gee hy yf ae , *96,420 0.87 OL Ou1347 . 
Phot mn wraph \ mad \ M 
Boylston of th inetched surfaces be- 
(7 1° Cl w 08° 1ORe....<cce .-. *93,030 1.37 001397 0OU931 tause such surface shows the graphite 
part les better t in in etched = surtac 
7 a7 £) 6-3" Oe 502s $ *30,600 1.85 001261 000930 ind the m ro rrens ft graphite 
pa narked iuen ) 
"T} « 3’ lons § £(79,700) | (2.83) | (002133); .ovuTII the properties of the tron 
a (3 2 DO ORE sscce. sees * + * 76,000 2.00 001316 | 000438 In order to justif ferences a | 
it in every case it will be well to bea 
—T oe ee Cie iciitt ata cs | 78,850 3.77 02662 000665 mind the two following propositions 
| | | rst / ) 1 given ¢ mposition rt is 
(— y 1” 1 « 8” long... $03,380 | 772 | -0Ms419 000552 Iron the smatier the particles of graphite 
ws ' | the stronger the iron 
Second ! cast ron f maximum 
- af) la Macs $47,570 tt .80 ' lhe - QUUS50 streng sno ld h ive i meta nat x oT 
ona. eae a, ae ; - naximum strengt ind this means tha 
*Short column fracture ; all others long column fracture + This record should have been this matrix should consist only of pearl 
about 79,700; the piece was defective t Began bending at 48,000 Ib § Began bending at , , J , oc 8, 
43,000 Ib. rT should “ontai rit i sligh ex 
ss of cem vhich in rm means 
TABLE VII. ; 
i | rropo ) TTDI Te 1 ir 
—=s" should be somewher between .7 p 
} At YIELD Poinr. Crusuine Loap ont 
Re ee ae TEE EIT - a. ( p 1 
ee } Le | , sno marked difference in stru 
Est Pieces 3” Lona. ngth | Compres- Length at} Compres- ' ' > 
a al | sion per | nee Maxifn’m| sion per ture between th nter, the edge and 
: Load. | 1,000 Ib. : Load. | 1,000 lb tod 
j | | ) xpect recaus 
| | ite ) ’ lv I small a bulk of 
‘ |) $4,283 2.95 | .001786 | 69,232 2.57 007602 iro ist in sand moulds, should not vary 
1” © soft steel ..../ 1 35°495 290 | [003449 | 69,008 2°58 | 1007432 pier 
| ii 
| | | ’ th ¢ ; ~ ( > ] 
1” 2 Swede iron ..| § 36,000 2.98 | .000555 | 100,000 1.85 010500 eee ~ —. 
: “*") + 36,000 2.97 | .000833 { 75,200 2.40 007979 tf series 15 th lifference between 
nbin irbon reported by the chem 
' | { 38,000 2.95 .001316 | 80,460 2.60 004971 a a0 indicated ty the structure 6 ex 
1” © soft steel .... 36,000 2.99 | .000279 84,900 2.52 005654 as 1 
36,000 | 2.98 000555 | 75,600 2.69 (004101 treme. Th emist reports for a test-bar 
oe —= . a .Io per cent. of combined carbon 
t 
whil the structur how ibout } per 
TABLE VIII 
| Vos | 2 h Notcw hs i | 
. : ; ng this low amount of mbined carbo 
CrusHINe CoLumns, AT YIeLtp Pornt | Maximum Loap tana ; 
Steet Bars 10’ Long, —— —_—<$ $$ Pe ind the fa , graphite particles 
CoMPRESSION IN 8 I | Length | Compres- | Maximum Length at Compres- ire quite arse, the tensile strength of 
H a. ad per at sion per Load per |Maxim’m sion per : 7 
ELD IN GRIPs. | Oin. | poaa 1,000 Ib. 0 in. Load 1,000 Ib. bar §9 is 24.400 Ibs. per. As shown 
Se, Sen from the structure; we should hav n 
ferred that it would hav een sid 
” § 33,111 7.99 | .000375 35,778 , 1 » 
O 1” © soft steel .... + 38111 799 | 000375 38,197 ibly below 18,000 Ibs. per sq. in 
| | | | It should be born n mind tha 
sp mens of ist iron which were sub 
1” 2 Swede iron .. 22,000 , 7.99 | .0002& 25.500 fected | : : 
jectee ») @& mucroscopical examination 
' 
| were neither those that we inalyzed nor 
\ i |f§ 34,000 | 7.99 .000348: | 44,200* those that were subjected to the physical 
[ 1” CD soft steel ..../). 4000 | 7.99 | [000848 | 41,0008 | a aaa a ae 
| | | | “StS I s not to be expected, therefore 
* At 36,000 buckling and scaling were very plain that the photomicrographs which we her 
; : | Mrs a il] l 1 ] lo y 
were tested transversely and in tension; men cut from one of the 1” © test bars suggest accurately th hemical comp 
= , =_—-<* uA ‘i ‘ a if iit ( ‘ ) I s 
all 1” o bars were tested transversely all from Series 2 tion o Le sé ur Irv to infer the 
and a complete chemical analysis was _ Series 15 (and 13) was a regular high physical or chemical iracteristics of 
made of all sizes of square test-bars. silicon stove-plate mixture of 80 tons per samp fica m from the structure of 
The photo-micrographs (Figs. 5 to 9) day. th — though cast at th " 
5 ‘ § Pics i loug st at the. same 
of tne center and edge were made from a Series 18 was in 1894 considered the tin ind under sam ‘onditions 
specimen cut from test-bar No. 43, 1.13” best mixture for heavy machinery of would be a very, hazardous proposition, 
diameter, and Figs. 10 to 15 of the corner Messrs. Bement, Miles & Co , Philadelphia, ind it is why it was not attempted in th 
side and center were made from a speci- Pa For a description see Transactions. ) 
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TABLE X 
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TABLE IX. 
At YIELD PoINT Maximum Loa! 
COLUMNS IN TENSION, _ 
STEEL Barks 10” Lone, —— SS Nl | : 
EXTENSIONS IN & Length | Extension | Maximam |Length at) Extension 
INCHES Load per a per Load per | Maxim'’m| per 
Hep 1s Guire ina Load. | 1,000 Ib. Oin. | Load. | 1,000 1b 
} 
seotcpaaialial ae _| 
| 
1” © soft steel 34,380 &.06 002222 50,840 9.81 085602 
. | 
| 1’ (© Swede iron .. 20,000 &.02 -001020 41,900 8.46 | 04177 
1” D soft steel 82,000 8.01 002453 58,370 4.90 _O8255 
TABLE X. 

ll 1cParee_ | COMPRESSION AT LOAD OF ; 
= | 10” area Maximum 
od eee g = a x % Crushing 
o& C4.C. 8i , 4 Load 
ZG. CRUSHING TESTS. 14,000 16,000 22,000 

2 Soft steel ...... coee bases 0 .00295 .00345 .00490 44,200 
17. O White cast iron 2.85 0.81 .00400 .00465 00645 123,520 
19 © Carwhee!l iron.. 0.99 0.72 00570 00650 00955 61,211 
18 © Heavy machinery . 0.52 2.09 00330 
13 | © Stove plate iron 0.10 3.22 .00730 00855 -01825 48,960 
siete —_—_—— es 
"are EXTENSIONS AT LOAD OF P 
~ 1 rea Mg Y 
oj) Tome sg ina 
of lcac. | gi ponte 
Ah | Tensite Tests | 14,000 | 16,000 | 22,000 , 
ae a Nisin get ee ~ 
C Soft steel . | erie 0 .00305 .00365 00525 58.370 
17 | © White cast iron | 2.85 | 0.81 00400 .00460 00C45 24.000 
19 © Carwhee) iron 0.99 0.72 SS eee 30,000 
18 | © Heavy machinery 0.52 2.09 .00500 24,000 
| 
13 © Stove plate iron 0.10 3.22 01460 .01995 16,850 


Il. 


Pror. SAUVEUR’s MICROANALYSIS, 




















ae 8 | +c | TENSILE STRENGTH PER O 
Fg) Se | No. of Figure og Condition $F 
cok og |Photomicrograph. 82 a ne ag gc . Prof. R. C 
“h| Ze | | Oe ‘ &° 1 From Structure. Coygentor ~ 
= | | — eat. 
i 22 2, 3, 4, 46 1.13’7O | Small and fine. 80 Exceed 20,000 15,700 
{ 43 5, 6, 7, 8, 9 1.13’°Q | Finely divided -0 - 20,000 22,500 
{ ” ; = 20,000 
2, be ake 110,11, 12,18,14,15; 1”’0 | Quile coarse.* 80 (but lees than 92 & 48) 
3 #5 | 16,17,18 | 1.18’O| Relativelycoarse., .60 | Less than 20,000 20,450 
4 si? 19.20.21 | 1.18”Q| Smaller than 65. — .60 + 90,000 19.350 
6} 1m | 22.2824 = {1.18%O| Small. 40} 19,000 19,730 
. 131 25, 26, 27 1.180 | Very coarse 45 |; *  ** 18,000 17,200 
\ 59 | 28, 29, 30 | .692”°O oe coarse. 40 - ** 18,000 24.400 
1) gor | 81. 3238) | 1.13 | Medium 10 “8 99'000 20.300 
67 | 34, 35 .692”O | Small and fine. | .30 Exceed 20,000 
f 65 36, 37 11.18’°O} * ame -70 " 20,000 24,110 
18{ 338 | 38, 39 2° | Very coarse 20 Less than 15,000 
340 4, 41 i 3’O | Coarse. 25 - * 16,000 
341 42, 43 } 4”D | Very coarse 15 “ 14,000 
19 73 44, 45 | 1.187O | Coarse 1.10 Exceed 22,000 31,545 


| 





Mild steel, 47. 





* No marked difference in the appearance of the grain at the edge and center of around bar or 


the corner side and center of a equare bar. 


+ The photomicrograph was from the sample that wae tested in tension, therefore in this case a 


comparison can be’made 
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The disagreement which exists betwecn 
the structures here shown and the results 
of the physical test and the chemical com- 
position of other bars is not to be won- 


dered at considering the difference which 


generally exists between test-bars cast 
under identical conditions and from the 
same heat. 

Note by W. J. K.—In Table xii the 


tensile tests by Professor Carpenter and 
the two footnotes, and Table xiii are not 
1 part of Professor Sauveur’s report. 

that 


graphs would explain variations in the 


It was hoped the photomicro- 
records of physical properties and further 
examination may do this to some extent. 

It was thought that a comparison of the 
crushing tests of this paper with the ten- 
sile tests previously made would show the 
relation between extension and compres- 
sion for varving percentages of Silicon, 
out the crushing of short cylinders fails 
to show this; and the very satisfactory 
tests shown in Tables viii to xi were made 
on long test bars held in grips with 8 
inches on which to measure changes in 
length. 

It is expected that an apparatus will be 
perfected that will simultaneously make 
autographic diagrams of transverse load 
deflection, and of and 


and elongation 


compression of the extreme fibres; and 
that from this data can be calculated by 
a formula the position of the neutral axis 
and the crushing and tensile strength 
Probably these results can be presented 
to the Societ\ 


near future. 


in the 











FIG. 3. 
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TABLE XIII, 


CHEMICAL COMPOSITION FOR COMPARISON 


| 








} 
" | Transverre 
No. | Size ~ ~é : > : ‘ 
Sustes.| Bar. ?. 6. G. € C4, C. Si. s P. Mn. Strength 
| per 
| Spaced bien : 
Iroquois ...... 4.05 | 3.20 | 0.87 98 035 225 eo} sae 
Pencost... ...., 2.79 | 2.04 | 0.75 10:00 | .015 487 | ee yy ed 
1 70 3.85 | 2.60 1.25 = .054 213 36 2.025 
2 uae 3.%6 | 3.82 | 54 1.14 | .040 .269 30 | 2,046 
3 "0 3.75 | 3.28 | 4 1.73 .030 267 51 | 2.540 
+ ae? 3.72 | 3.2 | .48 1.69 046 283 30 2,410 
5 "0 | 3.36 | 3.40 | .3%6 2.65 021 .330 39 | 2.464 
6 170! 3.46 | 3.08 | .38 2.69 033 299 45 | 2,214 
yw i} 3”0 | 8.13 | 3.03 10 3.29 | one 980 so | 3,302 ; = 
1) 1°70 |} 3.10 | 38.01 .09 3.50 090 y75 49 | 2,285 FIG : 
570 | 3.35 | 2.90 | .45 | 2.29 | .on2 34 6©| 135 | 8,568 
18 ad Oo } 2 a = ye Drillings of all sizes of | yo 
7 3” s 3. 23 311 2 | 2°06 test bars were mixed and | yoo 
ol a3 3 1? | 7:08 | analyzed in Series 18and | 1877 
19 ' 
19 1” O | = | 1.86 .99 72 101 353 35 2,880 








Chemical determinations by Messrs. Dickman & Mackenzie, Chicago. Ill. It was intended 
that Series 1 to 6 should contain 1.00, 1.50, 2.00, 2.50, 3.00, 3.50 per cent. silicon, but no excess was 
added for loss in melting. Other discrepancies are due probably to uneven diffusion 








FIG. I4 





FIG. 6. FIG. 7 FIG. II. 
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Letters to the Editor. 


Cutting a Long Square Thread Screw 
without a Lathe or a Die, and 
Utilizing the Scrap Pile. 


It is easy to see that Dixie is a man who 
would get out of almost any kind of a 
hole. His account at page 94 of how he 
cut that long screw shows that 

It also shows that he has a positive 
talent for the commercial end of the job 
shop business. I know from experience 
that one of the first requisites necessary 
in running a job shop successfully is to 
get the reputation of being able to do ev 
erything. When it is well known that 
every job that comes will be done some 
way, work will come a long ways even in 
a country where shops are not as scarce 
as they likely were in the Argentine Re 
public. 

After a man gets the work in, it is the 
commercial end of it to do it at a profit 
Dixie seems to have had this part of 
figured down fine. He used just as much 
of his scrap heap as he possibly could 
By doing this he made the job look mys 
terious, and at the same time made the 
job last longer. Both of these things were 
to his advantage. The first one added to 
his prestige as a mechanic, and the last 
one added to his pocketbook. He does 


t 


not tell us how much he got for the screw 
when completed, but when a man has to 
fetch and deliver 30 miles on horse-back i 
think he would have time to see and add 
to the bill the full value of every bit of 
scrap used. 

Now, if I had been called upon to do 
that job, as like as not I would have left 
the left-hand screw at the estate and only 
taken the stripped one with its nut to the 
shop with me. As there was 8 feet of 
thread on the screw and only 18 inches 
of it stripped I might have used the nut 
on the best end of the balance of it for a 
feed. A sleeve with two set crews would 
serve to couple the old screw and the 
piece to be threaded so that they would 
form a continuous piece. A log, plank, or 
the shop floor, if the bench could not be 
used, would have done instead of his long 
and wide channel which chanced to be at 
hand, and any kind of a piece of iron, wood 
or babbitt might have served to keep the 
tool from crowding the shaft away. I can 
imagine myself, with a lever clamped to 
the end of the screw, sweating away while 
I took a cut as long as the good part of 
the thread on the old screw would allow 
[hen I would loosen the coupling, screw 
back my lead screw, move my tool post 
and back rest along with the screw being 
cut, so that I could couple up again, and 
fasten down my cutter and rest and go 
ahead 

[ would only be providing the tool-post 
carriage, the back rest, a sleeve coupling, 
a lever for a handle, means for fastening 
the feed nut, back rest and tool holder in 
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place, and a place to fasten them, and lke 


ly my screw when cut would not be any 


oo good for the hay press, but 1t would bs 
some better than no screw at all With 
T 


that inexhaustible scrap pile at hand I do 


not claim that my way would be as good 
as the one used by Dixie, but will show 
what might have been done with differ 
ent conditions 

[There is a point, which the scrap piie 
brings to mind, which perhaps Dixie or 


someone else who has had experience in 


inning a job shop can give me some 
light on as showing the custom in other 
places 

Ordinary practice in this section seems 


to be like this: if a man brings a piece to 
have a new one made like it and does not 


take 


nto the scrap pile and used or 


the old one away with him, it 1s put 
sold aCc- 


-ording to what it may be good for; but 
the man who brought it does not get any 
thing for it. The same thing holds good 
if parts of a machine brought in for re 


have to be replaced, or if a man 


pairs 


brings the material for the job and not all 


to take 


ock with him 


yf it is used. He is free in all cases 


lis old pieces or his surplus s 


gets his job; but, failing to do 


when he 
that or to say anything about it, is kept 
ind no credit given. Of course where the 
piece being replaced, say a cylinder or fly- 
wheel for instance, has considerable value 


tor the raw material in it the 
srally either takes it 


owner gen- 
away, or if the shop 
has also a foundry, sells it to them 

Chis matter was 


called to my attention 


some time ago by a friend of mine who 
runs a little job shop. He had done a lot 
ft repair work for a firm in which there 
were several partners. This work had 


been anything needed and had extended 
ver several years without any serious 
lisagreement 

One of the quite common jobs was to 


Che 


firm in question used a great many valves 


make a new valve stem for a valve 
with brass valve stems and it was the com- 
mon practice of the job shop to make a 
stem from a_ worn-out 
from a larger sized valve. Where the valve 


new valve one 
ody failed, the brass stem would be taken 
ut and put into the brass scrap by the 
irm and often in sending down 
valve they would send one of 


i single 
these old 
stems along to be used in making the new 
me. One of the partners who had not 
before been active in the management of 
the business time 


began to spend his 


round the works and discovered the 


“robbery” being practiced by the lit 
shop He 


titution not only for the 


tle jobbing demanded res 


ld stems which 


had been taken out of repaired valves and 


not used in 


the waste 
pieces and the chips, and looked for a 
time that a law suit would result from the 
lifference of 


t tor 


other ones, bt 


pinion 

In my own practice I never had but on 
man demand the chips. He spoke of it 
work done and ex 


lifference 


when he ordered the 


pected to get the hetween the 
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veight or the stings and thr nished 
vork I had him stand around a V 
minutes with a mar irning brass at a 
good speed; he then made up his mind that 

would take more tim » save all of the 
hips than they were worth, and that th 
amount saved from an ordinary job, with 
ut going to too much trouble in cleaning 
ip so as to be able get them and hav: 
them clean, was not worth nhghting over 

Theoretically night seem that the 
man getting a job done should receiv 
-redit for all the scrap, but it must be re 
membered that as tar as he is concerned it 
s only scrap, and to keep track of it and 


‘redit him with it means also to charge 


him with the time necessary to do and 


n the end the balance would be more apt 


to be against him than tor him 
id piston rod and head 
Before it 


broken, as the 


Here is an 
Together it weighs 37 pounds 
could be sold it must be 
ron and the rod either 


steel \fter the 


head Ss cast 


wrought iron o1 head 1s 
broken off it may weigh 20 pounds and b 
weigh 17 


the 


worth 9 cents, and the rod may 


pounds and be worth 5 or 6 cents. If 


sledge can be hunted up, the head broken 


ff, the pieces weighed and the amounts 


into the ‘ents’ worth 
yf time charged up against the 


turned fice for 15 
job by th 
machinist, it will be a very exceptiona 
hop. If the foreman has to keep track of 

} 


the pieces left from a job and have a help 


‘r do the collecting, breaking and 
ng, it will cost even more than having the 


machinist do 


true that the rod may come 11 
| 
. 5 
ie em )) 
b 
? ppt 
(--+ | y 4 
: 2 
.. 








7 } 
a 


ADT sTABLI 
*harged for, as 


is much ot 


ther job, and be 
though it stock for 
t used, but it cannot be saved on that 


some 
were new 
t aS 18 
hasis, Dixie’s “inexhaustible” scrap pile 

However he was getting 

every effort to use :t 
ip, and keep ahead. We 


nust admit that if he could not keep ahead 


lustrates that 
likely using 
still could not 


he Was 





f a scrap pile we ordinary mortals do not 
tand much show to do so 
W. OSBorRN! 
An Erasing Machine. 
lhe drafting department of the Laclede 


Gas Company, St. Louis, keeps records of 


streets. plat books, insurance books, man 


aR 
records *tK ; < ecords l st 
be continually changed on account of new 
pipes being laid in place of old ones, there 
s a great dea { erasing to be done 
lo reduce the ge amount of time and 
work necessitated in erasing by hand and 
yet permit of the work being done care 
fully, the following scheme was devised 
; , 1] 
to do this erasing echanically 
, lent a Par ache 
An ordinary dental engine, such as 1s 
used by dentists for drilling teeth, was 


procured, and a circular ink eraser at 


tached to the chuck by means of a small 


screw The flexible shaft to which the 
eraser is attached allows considerable 
movement. and all the draftsman has to 


do is to guide the eraser by means of the 


handle Anyone trying this machine 


should 
Keep the 


do not press the erase 


watch the following points: 


machine at a good speed, and 
too hard into the 
will 


paper, as it erases very rapidly. It 


t 1 good paper will take on 


ye found that 
surface at the erased place and 
be hardly noticeable 


this ma 


1 hard 
the erasure will 


jone_ with 


Erasing can be 
chine in about one-tenth the time it would 


take to do it by hand; besides it 1s not 
tir lraftsman 
HerBert S. GLADFELTE! 


Adjustable Boring Head. 


lhe irawing shows one of a numb 


cutter heads for boring 


nterchangeable 


if adjustable 
ars, with bushings for 


One set of bushings 


holding the itters 
nda tew s yf cutter ire required f 
| 
7 ; 
<= | 
im 
fant a 
Ae j 
my | 
Te 
) ee 
=a 
{ Lesa 


SORING HEAD 


1 wide rang f work on a boring mil 
when equipped with various sizes of cut 
ter heads of this styl The head is made 
yf gray iron, and contains four holes to 
receive the hing It is clamped in any 
position on the bar suitable for the work 
by two set rews Dearing 1 i tool steel 
shoe he ho held in place by tw 
lowels whicl ire lrivet nto th head ind 
it loosely in the shoe, the holes in the lat 
ter being nte nk ft ill head 
made bv riveting the nds of the 
lowels 
The sh ivs i nad tT tee 
ind contain slots 7/16 inch wide and 15/1 
leep, fo iving the cutter which 











ire machined from 12x1I-inch tool steel 
heel 4 is drilled and tapped 3gx16 
read for the snug-fitting adjusting 
ws B. When making a set of cutters, 

he heads of *the adjusting screws are 


1 


suught down tight on the heels of the 


ishings, and when in use and adjust 


ment 


s required the screws are backed 
t. One-eighth of a turn of the screws 


will adjust the cutters to bore 1/64 inch 


and a full turn will set them to en- 


large r, 


bore '« inch. In these heads as 


arge the 


lesigned, the range of adjustment for one 


set of cutters 1s half inch in the diameter 
rf bore 
[he contact face C for the set screws 


in the cutters, is made angular, so that 
when the screws are tightened the cutters 
will be forced downward and backward to 
their seats. The set screws for clamping the 
itters, and those for clamping the head, 
ire made of tool steel, and have flat points 
which are hardened and tempered blue. 


H. E. R. MANBRAND 





Die Beds or Bolsters for Press Dies. 


\t page 423 Mr. Lucas brought up the 


thject of die holders and the style mostly 


general In my experi 


I have found that there are not many 


ised in practice 
ence 
shops having a standard set of die beds to 
a standard size to meet 
the requirements of the different 
blanks that have to be As soon as 
a job comes in, the question arises, “What 
holster can we put When 


the matter has been looked into it is found 


suit dies made t 
Sizes of 
made 
this job in?” 
that there are several very near the thing, 
but either not wide enough, or the length 
quite large enough, and 


ir the hole is not 


the consequence is another die bed has to 


is made to suit the 


be made. The pattern 
present job with perhaps no thought that 


the next job might want one a little larger 


The same thing goes on till there are many 
patterns lying about in the pattern room, 
use to as they 


if practically no anyone, 


were each made for one particular job, 


where they might each have been made to 
suit a number of different ones. I would 
that die blanks should be 


standard size suitable 


suggest ma 


chined to some for 
blanks varying up to about 1% inches, an 
up to 214 or 3 inches, and so on 
Have of the die 
heds cored round, some square and some 
‘long in the holes, so as to suit special- 
shaped blanks 
» have them solid and drilled to suit 
that l 


use ly 
faced iron, as it 


ther size 


p to the largest 


some 


In some cases it is advisable 
I also 
suggest more made of steel 
is easily worked, will not 
burst open and crack in hardening, and I 
found it not so liable to distortion in 
hardening. The steel should be at least 34 
to 1% inch thick; that is, the 
inch thick, as 


have 
iron should 
be faced with steel zbout 
when a die is worn out and ground away 
¥g ich it has done its work and lost its 
iron 


shape more or less, so by having the 


inderneath it the steel is supported till it 
is practically used up 


In one of the engineering works where 
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there were a large number of dies made 
for electrical machine parts, such as stator 
blanks,—the dies and punches 


built up in inch 


and rotor 
were sections of 24 


square cast steel forged nearly the shape, 


then machined. Through my suggestion 
they got some steel-faced iron in place of 
cast steel, using the steel face for the cut- 
ting edges. It was easier to forge and 
machine, kept its shape in hardening, and 
| believe was used to advantage. 

[ send you sketches of die hold 


ers which may be of interest. My objec 
tion to die-setting is the 


or packing except in some cases under the 


use of liners 
die, as when the die is ground it has to be 
packed up to raise the surface above the 


die bed 


Fig. 1 is a die bed with the die held in 
by a key tapered 1 degree. It will be no 
ticed that the die bed is machined with 
two different angles. The side the die 


lies against is machined at an angle of 10 
The 


an angle of 10 degrees 


degrees, the key side is 12! 2 degrees 
lie is machined at 
m both one side of the key is 10, 


+ 1¢ ti 


the other 12'™% degrees, so as to fit the di 


ef 


sides ; 






































SECURING 


bed 


When 


have a natural tendency to 


driving it in place it wil 
force the die 
I always use a key A to locate 
ide of the 
die can be taken out and put back without 


One sh p | 


down flat 
the dies on one bolster, as- the 
disturbing the punch. was 
in the dies were driven into separate bol- 
sters without keys. 

is another style of die bed, which 
For holding 


Fig. 2 


] have never seen in use 
small dies it is just the thing, handy, and 
the dies are easily put in and taken out. 
here is nothing to get lost as there are 
It should 


be made of mild steel if for heavy work, 


no loose pieces to get mislaid 


but for light work gray iron will answer 
as the bolts help to keep it together. It 
the then 
dovetailed bolts 


is machined in usual and 
slotted for 
which go through the bed and drawn up 
The bed 


is cored with an oblong opening for the 
blanks to fall through 


way 
two headed 


with hex nuts gripping the die 


Fig. 3 is another style of bolster with 
a dovetailed slide which clamps the die 


his bed 


steel as the pressure from the screws is 


die should be made of mild 


It is provided with an 


lable to burst it 
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oblong opening for the blanks to drop 


through. The locating key I ‘have not 
shown but it is generally used as it is very 
convenient. Fig. 4 is a handy die bed 
made of mild steel with the gap for the 
die made wide enough for a gate b 
which is machined the angle of the die 
on one side, the other side being left 
straight It is clamped by bolts, made 


} t 


either with hex heads or tommy holes to 
be screwed up with a pin. If hex nuts 
are used the space underneath can be ma 


chined right across the bed so as to make 


room for the wrench Die beds of this 
kind where the dies are made to _ inter- 
change should be made of mild steel as 


stand rough usage 


thinking of 


they will better 
starting a 
Start at 
beds properly de- 
size for 


If anyone is 


press shop I advise him to the 
beginning and have die 
signed to take dies of standard 
each bed, as it will pay to have a system 


dies. 


abc ut 


and thus avoid having 
packing, odd 


of standard 
to fiddle 
bolts and straps trying to make a die fit 
a bed 

> | 


Have a standard size for your 


= os 


ners, 


with 


which was never intended for it 


dies, have 


-4 




















IN BOLSTERS 


ur work demands, but 


as many sizes as yi 
have each size to gage; then have a die 
bed to fit each of the different sizes and 
it will make the press room hum as it 


should do advantage in do- 


ing a job on a minutes if it 


press in 10 
takes an hour to set it up 
PETITJEAN. 


London, England & 





Cast-Iron Beams. 
It may seem a little odd for me to ap- 
pear as a champion of text books, 
like tt see 


there is due him 


} 


but I 
evervone get all the credit 


Part I, 


reminded 


Mr. Osborne’s article at page 832, 


dealing with cast-iron beams, 


up something of the 
little 


me that I had to look 


sort 10 vears or more ago. I went a 


deeper into the book end of the proposi- 


tion, for I was brought up on the idea 
that these hand books are for the conven- 
ience only of men who already know the 


whys and wherefores of engineering, and 
that these whys and wherefores are to be 


books and 


consideration 


found, if at all, in text trea- 


subject under 


tises on the 


kext books have a way of being lame on 

















but on this subject they are full 


] 
KNOW, 


7 + } 1 T 7 
p to tne WOTK iL ant 


Rankine; his book is prefaced 


quotes Barlow in 


practical 
1858 He 


tests made in 1855 as 


finding that the modulus of rupture (ot 
breaking stress per square inch, if you 
prefer) varies from the ordinary tensile 


iron (if anybody kne Ws 


vhat that is) up to two times or more 
that amount The suggestion was made 


diffe rence 


that the 
the extra strength of the chilled sur 


at that time was caused 


face or skin; but this has been apparently 
lisproved by more recent tests, 
that 


surface is so 


which tend 


the effect of this 


small as to be 


t least to show 


hard over 
Rob 
inson and Segrendo reported in the pro- 
ceedings of the Institute of Civil 
eers, Vol 86, a variety of tests, 


shadowed by other considerations 


Engin- 
among 


which were some on bars of circular 


ross section which showed a higher aver 


ize strength for turned bars than for 


igh ones lo meet this condition it 
is been suggested that the initial 
stresses due to unequal cooling, due in 


irn to the shape or manner of molding 


f the piece, may have an effect which may 
either favorable or unfavorabl This 


s on the same principle as the Rodman 


in, in which the part which must have 


he greatest tensile strength in use is put 


inder heavy compression when at 


rest; 
small charge of 


the 


so that a powder will 


nly have effect of neutralizimg this 


mpression and a large charge may only 


produce a resistible tension in this part 


So if Mr. Osborne’s bars which he tested 
ead down have an initial stress of com 
pression mn the head of the tee, then any 


veight placed on the bar would have to 





ize this compression before it could 


oduce its normal effect on the bar. and 

nsequently the bar would ‘art 
greater load than he expected 

\nother reason for the discrepancy be 
tween the action of cast iron and st 
ppears in the way the modulus of elas 
ticity runs The modulus of elasticity is 
e result obtained bv dividing e s ss 
ut on a bar one inch square, by the 
stretch or compression per inch of length 
which it causes. It so happens that for 
ght loads this modulus of sticity 1s 


ractically the same for both tension and 


that for light loads the 


books may be safel; 


faster in the ise of tension ft 1 
is ompression, which is na 
since we know that tl timat gt 
Cas IS greatel t — s 


but the final word of the 


ext-book man 1s this: that if practical men 
v1 furnish him with’ castings whose 
strength is uniform, that is, a succession of 


astings fromthe same pattern which v 
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the san within Tew pel 
ew give ss ething f nw 
cale probable streng 
ther be s t her torms Everv p 
tessor otf mechanics a ( 
students ( da try at : 
} ] } 
ive id 1 gQive p in disgus 3 . 
s¢ ( tw pieces ot cas ro. 
ilike It is worse than the old problen 


How big is a lump of chalk?” If Mr 
Osborne will have 
another foundry in molds made by 


nother workman it 1s quite 


there may be such a difference in the re 


sults of the tests that no one would sus 


pect that the castings were off the 


same 
here unknown 


that 


pattern are so 


many 


quantities enter into the make-up of 


a casting: variation in the ramming of the 


mold, the temperature at which the iron is 
poured, the ; 


dampness of the sand, re 


tive thickness of parts, position of the 


gate, hight of riset amount of sand 


around the iron, how soon it 1s 


etc All these things and more g 
produce variations the strengtl t the 


principle and for window wei 


no superior. In light sections or suddenly 
varied sections it is peculiarly susceptibl 
to jars. I] remember hearing of a case 


where they found that the 
break the 

a weight on the 
the 


easiest Wal oO 


necks from rolls was to drop 


farther end of the rol 


when neck would quietly drop off 


The safe rule, and one which naturally 


follows from reading of text books as 

well as of castings s never t 

cast iron in places where it 1s necessa 

to compute its strength. If it 1s not pe 

ible to useé enoug! s that it 1s tar 

way stronger than it omputed t é 
be, better use something else 


When you take a pattern to the tound 





vou hav ' ght t d, 
founder 1s that S be “sound ant 
the patt Yi don't know ) 
ie doesn’t know d nobody else knows 
strong t ‘ ] hye W he , 
worth while to know is an open ques 
but if there were some way of producing 
stings of even approx nate initormit 
might extend the use of cast 1ron 1 


various channels where it has once be 
hut from whicl s ne he« ] 
ts agar;ries tN Th 


Y l dr ( ( € g 
p vit ‘ v 

g Pp as t 

rect \ 1 +4 t }? 

r ed to t} : d stan 1 P 
side of one e. 1 : 

ey ti th sides of the b, w 
vhen th g ( S ogg dy 

gh the | ¢ h c 


Correct Shape ot Lathe and Planer 
Tools. 


é é ure t¢ 
wit I teri 
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An Old Testing Machine. 


British In 
Hart 


\t a meeting of the 
itution of Mechanical Engineers, J 
ey Wicksteed read a 


machine 


recent 


description of a re 


1 

‘ent testing designed by him 
: 
I 


vhich is the largest in england, and which 


ipproximates in power the Emery ma 
chine at the Watertown Arsenal. In con 
nection with this description Mr. Wick 


steed gave illustrations of what he de 
‘lares to be the first testing machine ever 
made, which combined the same essen 


tial principles as the most approved mod 
ern machines, namely hydraulic power for 
straining the specimen and dead weights 
icting through with knife-edge 
fulecra for measuring the load. Considering 
ts date the machine had the remarkable 
130 [he 
in 1829 at the Cyfarthfa Iron 
Merthyr Tydvil. Wales, 
William) Williams, then engin 
By a remarkable coim 
Wick 


saine lo 


levers 


power ot long tons machine 
was made 
Works of 
designs by 
eet ot the 
‘idence, the latest machine by Mr 
installed in the 


which he de 


tre yn 
works 


steed has been 


‘ality as the old machine 
scribes 

[he original drawings of the old ma 
thine have been preserved by the son of 
Mr. Wick 


reproduced, thet 


its designer, and from them 


steed’s illustrations are 
publication by him being the first that has 
striking illustra- 


made, and it is a 


tion of the engineering judgment of the 


been 


lesigner of the old machine that it should 
have been based upon essentially the same 
principles as those now used 

Ihe machine is of the vertical type. and 
ppears to have been arranged for testing 
in tension only [wo upright frame col 
umns are formed into hydraulic cylinders 
it their ends from which 


upper project 


the rams which are connected by a cross 
head to which the straining shackle is at 
[he bottom shackle lifts a 


tached lever 


»f the second order connected to a second 
lever on the end of which dead weights 
are placed. This second lever, which an 
swers the purpose of the ordinary scale 
beam did not carry a sliding poise, the 
weights at its end representing the smallest 
increment of load. Mr. Wicksteed points 
vut further that the old machine had pre 
cisely the same arrangement for taking 
care of the rebound due to the fracture of 
the specimens that he uses in his recent 


machine, and he adds that the chief fun- 


damental improvements which the latter 
machine exhibits over the former, lie in 
the provision of the poise and of a mov 


locked in a_ sliding 


ible 


frame 


straining head 





A Remarkable German Locc motive. 


\ recent issue of the Mechanical Engin 
- of 
and some particulars of a remarkable lo 


London, contains an illustration 
comotive which has just been completed 
by J. A. Maffei, of Munich, for the Ba 


varian State railways, and which has been 
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hauling passenger trains at 
normal 


iesigned tor 


i speed of 94 miles an hour in 
Ihe machine is of the 4-4-4 typ 
the trailing wheels being mounted in a 


front The en 


running 
bogie, as are the wheels 
gine is compounded and balanced, the low 
pressure cylinders being external to the 
frames, and the high-pressure cylinders 
between the frames, the former acting, of 


course, on crank in the forward 
wheels and the latter on cranks 


These 


pins 
driving 
in the axle of 
cranks being opposite to one another, an 
almost perfect balance is secured. The 
valve gear is of the Walschaert type, and 


the same wheel. 


the disposition of the cranks is such that 
a single gear actuates the valves for both 
the high- and low-pressure cylinders of 
each side of the engine. In several re- 
spects the engine has a decidedly Ameri- 
can appearance, notably in the use of bar 
frames, the bogie truck, and a well de- 
veloped cab, as well as an extended iront 


ind a wide fire-box in the rear of the 
driving wheels The boiler has a conical 
front, and the boiler mountings and cab 
fronts are similarly designed to reduce 


[The engine 1s 
lhe 


the resistance of the air 


fitted with a Schmidt superheater 


total weight of the engine is 81% metri 


tons. the boiler has a total of 2217 squar 
feet of heating surface, while the cylinders 
diameter re 


ire 16% and 24 inches in 


spectively, and the driving 


wheels are 


it. 25g inches in diameter. We _ infer 
that the engine has not yet been put in 
service, and, at any rate, particulars of 


its performance are lacking 





be 


American machinery men_ will 
especially gratified to know that Sir Wil 


liam Mather who is at the head of the 
firm of Mather & Platt, well known en- 
gineers and machinery constructors in 
Manchester, has testified before a com- 


mittee of the House of Lords to his firm 
faith in the honesty of American business 
men generally, and has opposed making 
any exceptional arrangement for British 
policy holders in American insurance com- 
panies. We Mr. Mather’s confi- 
dence is well placed, but doubt if Ameri- 

are generally managed 
consideration for the 
usually the 
is probably 


hope 
can companies 
with as careful 
rights of stockholders as is 
case in Great Britain. This 
not due to an inherent inferior degree of 
honesty, but to the fact that corporations 
are generally more thoroughly safeguard 
ed in England than here. They will be 
better safeguarded here probably, and in 
let us all that 
has come to 


the meantime remember 
unpleasantness 


developments 1s 


whatever of 
Americans from recent 
not the fault of those who have made the 
but of conduct 
a condition of things mak- 


exposures, those whose 


brought about 


ing exposure imperatively necessary 





New Publications. 


Examination Questions and 


Marine 


Complete 


\nswers tor ind Stationary En 
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gineers.” By Calvin | Swing] 307 
4'2x7-1inch pages, with 212 illustration 
Frederick J. Drake & ( Chicag 

This hook is an addition to the my 
list of operating engineers’ catechisms 
and does not differ materially from many 
of the others It describes the eading 


types of boilers and engines together wit] 


the imdicator \ 


auxiliary apparatus, and 


long chapter at the conclusion of the bool 


is given to the steam turbine 

“A Plumbing Catechism By ¢ B 
Ball and H. T. Sheriff. 100 4'!2x6'4-inch 
pages. Domestic Engineering. Chicag 
Price, $1 

This book begins with a description of 


the various types and kinds of plumbing 
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Ihe American Steel Worker eC 
nd Editio1 By E. R. Markhan 339) 
5’2x8-inch pages, with 163 illustrations 
[he Derry-Collard Company. New York 
Price, $2.50 

We are glad to note the appearance of 


the second edition of this excellent book, 


which contains, in addition to the contents 
of the first edition, a section on high speed 


stec) Ne 


mistake 1 


toolmaker or steelworker cat 


make a buying a copy of this 


public ation 





A Ful! Automatic Rack Cutter. 


Figs. 1 and 2 give an idea of the get 


eral appearance ot new full automat 


threaded holes in the ends of the spindle 
the other ends of the studs are drawn vw 
by the hexagonal nuts / and G against the 
washers A, the inside one of which 

it fiber lhe flange 7 on the spindle 

is integral with the spindl it / is aco 
ir threaded t ne thread on the 
spindle (, this permits adjustment en 
ways 1 ive ! plit and clamped 
Securely ft t pindie when idjusted 
lhe clamp collar s clearly shown 
Figs. 1 and 2. Fig. 4 shows the feed and 
quick ret 1 nk 1 I he teed being 
by worm gearing and the quick return by 
Deve vearing | Sua clutch Ss en 
ployed tuated er from the fee 
rip dog lig p and front viev 
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S 1 AND 2 FULL AUTOMATIC RACK CUTTER 
: ] T I , 
K H| | : - 
f | B ¢ | 
-—iF E J} iit A D G 
ae eee 7 ii. | 
Ly it ; 
FIG. 3. THE SPINDLES AND THE ARBOR 
fixtures, and then takes up the subjects of —rack-cutting machine The covers have of the knee, showing the feed and quick 
water service pipes and the design of pipe been left off portions of the gearing in return mechasism 
systems. It is an elementary manual. and order to show the mechanism. The cut [he main drive of the machine is to 
is intended chietly for beginners ter spindle is driven from both ends, the cone situated behind the cutter arbor 
“Dictionary of Engineering Terms in drive upon the left side of the machine’ from it a train of gears on either sid 


R. \ 


and 


Andres J 
Sp ) 


English and Spanish.” By 
Garcia. 150 4x5'%-inch pages: 
Chamberlain. New York 

Phis little dictionary should find consid 
erable use manufac- 


among machinery 


turers and dealers who do business with 


Spanish-speaking countries It is an 
English-Spanish dictionary but 1s made to 
the 
dictionary by a full Spanish mdex 


serve purpose of a Spanish-English 
Che 
author's native language is Spanish, and 
his selection of English terms is good and 
leading one to “orre 


intelligent, expect 


sponding qualities in the Spanish terms 


being by helical gears and upon the right 


by spur gears [his method of driving 


was adopted to eliminate vibration and 


chatter of the 


} 


and also to provide 


Che 


shown in Fig. 3, together 


cutter 
arbor 1s 
the 


cutter ar 


a powerful drive cutter 


with twe 


spindles that drive it. 4 1s the 


bor, having a tongue J at each end fit 
ting into slots in the spindles B and ( 
One end of the arbor 4 has a flange in 
tegral with it, the other end is threaded 
for the nut which secures the cutters. The 
spindles are hollow and provided with two 
long studs D and E which screw int 


drives the spindles. Another train of gears 


drives the cone on the left side of th 
main housing, this cone connects by belt 
with the cone on the knee which drive: 


the feed and quick-return mechanism 
On the right side of the machine 1s th: 
indexing mechanism, driven from over 
head. It consists of two disks, one for 

stop and one for a roller [he st Ip disk 
being connected with the index screw by 
gearing [he stop disk and roller dish 


are connected through a differential shaft 
the 


and change gears on front of the 


aprot As the stop and roller are rigidly 








286 
fastened together they can both enter only 
when the opening on the stop disk comes 
fair with the opening on the roller disk 
[hus when the stop and roller are with- 


drawn the stop disk may make any num- 
ber of turns, from one to twelve, before 
the stop can enter again, by varying the 
multiple indexing change gears on the 
front of the apron. The change gears 
are so calculated that a single tooth of 
each pitch rack to be set over corresponds 
to a whole number of turns on the stop 
disk Thus, having placed the proper 


change gear for any pitch of rack on the 


multiple in 


screw, and having placed the 


AMERICAN MACHINIST 


desired point either at or before the end 
of the blank is reached. The machine 
mill a rack 36 inches long by 8 inches wide 


It will index 


11 
Wii 


one diametral pitch or finer. 
over any number of teeth within the capac 


the machine. It has a range of 


feeds from ™% 


ity of 
inch to nearly 6 inches per 
minute and will cut one diametral pitch 
in steel, using one stocking and one finish- 
ing cutter, with a feed of 34 inch per min- 
With cutters of high speed steel faster 


As the arbor has 10 


ute. 
feeds may be used. 
inches of cutter space on it, it can be en- 
filled with cutters when cutting the 


the 


tirely 


finer pitches, one-half of cutters be 
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FIG. 4 


front of the 
the desired 


gears on the 
apron the 
number of teeth, when the stop and roller 
are withdrawn by the indexing trip dog, 
the table will be automatically moved over 
the correct amount for the required num- 
ber of teeth of the given pitch 
On the left-hand the 
the table there is a 
which leads from a stop and over 
back of the 
rod. An adjustable 
front of the cross rail releases the chain, 
The ad- 
the 


dexing change 


to set over work 


side of machine 


below slide chain 
a pulley 
the 


the 


at the machine up to 


shifter lever on 
thus shutting down the machine 
set to shut 


table 


justable lever can be ma- 


chine! down when the reaches any 
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Worm Gear Design. 
* BY A. M. SOSA 
In the criticism offered at page 144 by 


Bruce, of the five conclusions 
we may readily neglect two. 


According to conclit- 


Robert A. 
he arrives at, 
numbers 2 and 3. 


the end thrust varies directly with 


$10n 2, 


the diameter of the worm, and according 
to conclusion the end thrust varies but 
little with the angle of the thread, while, 


on the other hand, the capacity of a worm 


for transmitting power is sensibly propor- 


tional to this angle. These conclusions 




















built 
Mich- 


machine is 


Jackson, 


the column. This 
Wolcott & Son, 


side 
by ( 1e0. D 


gan 





Zine sheets may be rolled without crack- 
ing though they contain 1.5 
lead ; 


they 


per 


with as much as cent. of lead 


but 


3 per 


may be rolled the material is 


very weak; the effect of an increase 


percentage of lead being to make 


metal weak and soft 


cent of 


in the 
the 
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SHOWING FEED AND QUICK-RETURN MECHANISM 
ing for removing the surplus stock and agree exactly with my statements, and 
the other half for finishing. it remains to consider only conclusions I, 
The machine is equipped with an oil 4 and 5. I will consider conclusions I 
pump and piping, the oil tank being in- and 5 as complements of each other for 


the following reasons: 

According to Mr. Bruce, the end-thrust 
Ii” is independent of the pitch p, and p 
should not enter the formula. Also, the 


diameter of the wheel D affects the vaiue 
of Il’, and D should be included in the 
formula. In my calculations, JV varies as 
neglected the diameter of 


According to Mr 


p, and I have 
the wheel D 

the pitch diminishes the 
tooth 


Bruce, as 
area of contact 
there are a 
Also, 


of one diminishes, but 


greater number of teeth im contact 














1906 


August 


30, 


with the change of djameter of the wheel 


the number of teeth in contact changes. 
It will be seen that the reason given in 
both cases is the same—that is, the number 


If 
In 


to 
a time, 


were 


at 


teeth contact we 


pose only one tooth 


of in sup- 


contact 


Mr. Bruce and I would agree on these 
two points: 1. That the end thrust varies 
as the pitcl 2. That diameter of 
the wheel should not enter the calcula- 
tion. 


[ have assumed from the beginning that 


enly one tooth at a time carries the load, 


and this assumption is made from a prac 
Mr 
in contact, from a 


We both could be 


tical standpoint. Bruce considers the 


number of teeth 


theoretical standpoint 





K 





” 
—About 17! ee 4 sale 


Spline for ® 
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ie, but that is not the case, and it is no 
until very near the line of centers that 
each tooth, one at a time, takes the full 
load, the sliding motion of parts under 


very light pressure compensating in wear 
with those parts under heavy pressure and 
Another indication ts 
If cond 


almost no sliding 
oth 


the shape of a worn-out t 


tions were perfect, the tooth would weat 
but maintaining true 
Unfortunately this is not 


down thinner, its 
involute shape 


For these and similar reasons 


the 


the case 
It 
gears, to depend exclusively on the work 


rf 


has become practice, in figuring 


one tooth 
If Mr. Bruce's theory were correct we 
could make 


the following conclusion 


) 
+4 
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FIG. 5. TOP AND FRONT VIEWS OF THE KNEI 
right, and if this were the cas my he allowable pressure on the teeth of 
formula would give practical results two mating spur gears Is constant for a 
Much has been said to substantiate th given diameter and face. This pressure 
one-tooth contact theory yf gearing, varies with the face of the gears, and 
especially when workmanship has to ! some way with their diameter, and ts 
taken in consideration, practical results independent of the pitch, thr ison for 
being the only certain basis to build upon. this being that the strength of the tooth 
In assembling a machine, we color the 1s directly proportional to the pitch and 
teeth of the gears and run them to insure’ mversely proportional to the number of 
full bearing An examinatior rf é teeth in contact. The finer the tooth, the 
coloring shows that the bearing takes more teeth are in contact; msequently, 
place on a small portion of the tooth near the allowable pressure on the teeth ts 
the pitch line. It is expected that the independent of the pitch, 
bearing will take pla m \ formal proof of th ibove error 
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good 


pract! 
fine a_ pitch 
running gears 
prised within tl 
is the 1 


lng 


th 


accomplished b 


unl 


to perfect 


i ‘ pS \ 
i } + 
weve we do select is 
s possible to get better 
Che more teeth are com 
i¢ I ) iction the easi 
yf the gears This seems 
wctio1 t approach, and ts 
+1 } . 
y, either or both, increas« 


of diameter and decrease of pitch. This 
noticeable difference t action of running 
gears, due to th , f teeth ir : 
fact nust hay D gea 
endurance, but Mr. Bruce's simp 1. 


does not 


Conclusion n 


hold a 


unber 4 1s rathet 


that “the re 


First is the statement ition- 
het . sabe , . oe 
ship between rubbing velocity and pres 
' 
(2.2) 
’ a 
+ % 
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5 Lead R.H, 
Acme Thd, 


Plunger 











Worm Shaft 
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re = ple 


x Ss md, “tha 


relationship appears to depend more upon 
the nature, quantity, temperature cond 
" ind mode of application of the | 
rT il { And h bf 1 rie en i 
f a definit iW 
W v" = con.tant, 
which does ne omprise the mam factors 
set. for nature, quantity temperature 
mnditions, and mode of ipplication t tl 
ubricant 
He re iva i\ made st ta we l 
know 2 iliy i ep l to 
rnal and he 1 t] nrecat ie 
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unit area times the lineal rubbing velocity 
is a limiting constant within the limits of 
abrasion.” This simple law does not take 
into account all the fine points of lubri- 
satisfy a 


and might not 


it is good enough for all 


cation, etc., 
scientist, but 
shop conditions. 

Mr. Bruce’s suggestion for simplifying 
my formula is justified for small angles, 
not for large 


as I said originally, but 


ones 





An Exposition ot Safety Devices. 


rhe American Institute of Social Ser 
vice will hold at the American Museum of 
Natural History, in New York City, com- 
mencing January 28th, Expo 
sition of devices for safeguarding the lives 
and limbs of working men and women, 


1907, an 


and for preventing accidents under ordi 
nary conditions of life and labor to which 
the general public is exposed. 

rhis will be the first Exposition of the 
kind in this country, and it is surprising 
to note how far behind other nations we 
are in this respect. 

As far back as 1889 there was a German 
Exposition for the prevention of accidents 
In 1893 an Exposition of this nature was 
held in Amsterdam, and since then there 
have been several similar expositions 14 
continental Europe and Canada. 
national 


As an these 


movements there have been organized sev- 


outgrowth of 


eral museums of security; one at Vienna 
in 1890, one at Amsterdam in 1893, one at 
Munich in 1900, one at Berlin in 1901, and 
one at Paris in 1905, and Russia, which 
inclined to look upon as semi- 
has recently established a 
museum on a large scale in Moscow. 

[hat these expositions and museums 
have been of real value to their respective 
countries is evinced by the comparative 
study of the number of accidents in Eu- 
rope and in America, which shows that 
for the same number of men employed in 
a. given trade, we have from two to nine 
times as many accidents as they have in 
European countries. 

The perfection of modern firearms ren- 
dered the late conflict in Asia exception- 
ally bloody; and yet it can be shown that 
without doubt the casualties 
of our industrial army in the United 
States are at least fifty per cent. greater 
every year than the number of killed and 
wounded in both the Japanese and Rus- 


we are 
barbarous, 


reasonable 


sian armies. 

Such conditions can exist only through 
general ignorance of their reality, and it 
is for the purpose of educating the public 
to an appreciation of the actual situation 
and the means of its improvement that the 
Exposition of Safety Devices is to b 
held 

The interest of manufacturers generally 
is solicited, as well as that of organiza 
tions whose special function is to improve 
the conditions of labor, and a widespread 
response is looked for to this request for 


AMERICAN MACHINIST 


representation in the nature of photo- 
drawings, models, and 
the devices themselves 
in actual operation months ag 
some pictures showing t9 


graphs, descriptive 
as far as possible, 
Several 
we published 
some extent the character of devices in 
tended to be shown, and such of our read- 
ers as supply these devices on their ma- 
‘-hines, will, we think, do well to send sam 
ples of them to the exposition. Following 
are some of the groups of exhibits: 

Models, 


drawings of scaffolding, as 


SECTION I. photographs and 


well as the 
personal equipment of workers in build 
ing trades. 2. Protective devices for boil 


ers, water gages, 


and pipe valves; 


signal apparatus, boiler 
also protective devices 


for electrical machinery and acetyleny 


apparatus. 3. Protective devices for mo 
tors and power transmitters, devices for 
turning on power and turning it oft, belt 


connection, couplings, etc. 4. Fire pr 


tection and the prevention of explosives 


5. First aid to the injured. 6 Mining 
and quarrying; devices in use on stone 
crushing machinery, etc. Storing of 


plosives. 7. Metal industry: safety de 
vices for metal-working machinery. & 


Textile industry: safety devices for looms 


carding, etc. 9. Leather and paper in- 
dustry: safety devices for paper cutting. 
stamping and molding machinery 10 


Safety appliances for elevators and hoist- 


ing apparatus models 11. Food pro- 
ducts: safety appliances for kneading 
machines, rollers and cutters. 12. Per- 
sonal equipment of workingmen: pro 
tective spectacles, respirators, suits, etc 


14 and 15 
photograph 


13. Workingmen’s dwellings 
plans, 


Models, photographs 


Housing: models, 
16, Ventilation. 17. 
and plans of toilets, dressing and living 
rooms, baths, etc. 18 Cooking: demon 
stration in heating food; models, plans. 


photographs 19. Other social better 
ment institutions; reports of labor de- 
partments, industrial arbitration courts. 


20. Agricultural machinery: safety ap 
liances on 
els and views. 21 
safety devices for band and circular saws, 
planing machinery, etc., demonstrated by 
models. 22. Models, photographs an] 
plans of workingmen’s industrial better- 
ment institutions of all kinds. 

Requests for information regarding 
space should be made to Dr. William H. 
Tolman, Director, 2&7 Fourth 
New York 


same, demonstrated by mod- 


Lumber industry: 


Avenue, 





the Grand Trunk Railway 
changed its double-track divisions which 
had been operated left-handed, to right- 
hand running, as is standard jn the United 
States—though on the Chicago and North- 
western Railway, and the Lake Shore and 
Michigan Southern, still 
left-handed; and also convenience of op 
eration at the Grand Central station in 
New York city causes the New York Cen- 
tral to operate left-handed from that point 


On July 22, 


trains are run 


to Spuyten Duyvil 
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New Tools and Machine Shop Ap- 
pliances. 


rWO PLAIN MILLING MACHINES 


machine designed 
accurate work. By 
referring to the illustration it will be 
that the knee slide the top 
of the This gives further support 
to the 


shows 
especially for heavy 
seen 
is extended to 
frame 
front-spindle bearing and permits 
clamped 


The 


attachments to be 
face of the 
in the column of 


the regular 
direct to the 
back gears aré 


column. 
inclosed 
the machine under the cone and are oper 


le of 


ated by a lever on the right-hand si 
the column 

The spindle has sixteen direct grada 
geometrical progressio1 
and 8 


305 r.p.m. 


tions of speed in 
430 
speeds ranging from 22 to 


reverse 
The 


a solid bar of steel; it 


Irom 123 to r.p.m., 
verhanging arm 1s 
back so as to 
Both of 


pushed clear the 


can be 
table 


mes are 


when not in us¢ its bear 


securely clamped by a_ single 

















PLAIN MILLING MACHINE FOR 


HEAVY WORK 


Fl¢ I A 


reach of the 
distance from the under side of the 


the center of the spindle is 6% 


lever within operator 


The 
arm to 


eas) 


inches 

The working surface of the table is 
414x11¥% inches; it has 3 T-slots 4% inch 
wide 

The drive of the 
chain direct from the spindle to the gear 
case. It has a longitudinal traverse of 
28 inches, transverse 8 inches and verti- 
cal 19 inches, with 20 changes of automatic 
feed from 0.004 to 0.200 inch per revolu 
A quick return by 


table is positive by 


tion of the spindle 
means of an internal gear and pinion is 
provided for the table. The feed screw 
is not splined, an auxiliary shaft being 
provided for driving the clutch gears. This 
leaves the threads unbroken, prolongs the 
life of the screw and nut and maintains 
their accuracy 

The wheels for the and 


hand cross 
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feeds 


they are provided with clutches easily en- 


vertical are conveniently placed, 


gaged or disengaged so that the hand 
wheels may remain stationary after ad- 
justments are made, thus avoiding acci- 


dental disturbance of settings 

The levers for controlling the various 
feeds are conveniently located at the right 
of the knee. One lever on the side of the 
serves to 


the 


reverse gear case Start, 


stop 


and reverse all feeds; other two 


levers control respectively the automatic 


transverse and vertical feeds when ma- 
chines are so equipped 

The feed-tripping mechanism on _ the 
front of the saddle is of the double 
plunger type and very sensitive. It can be 
set to prevent throwing in the wrong 


clutch and when the feed is tripped, it 1s 
not necessary to run the table dog beyond 
the trip plunger to reverse the feed, the 
reversing of the tripping lever being all 
that is required. This 
addition to that on the side of the knee 

Adjustable 


mechanism is in 


dials graduated to read to 
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FIG 2 \ PLAIN MILLER FOR LIGHT WORK 


thousandths of an inch indicate the longi 


tudinal, transverse and_ vertical move 
ments of. the table 

The frame is hollow, its walls are 
braced internally to resist vibration. The 
supports that carry the spindle bearings 
and overhanging arm are of solid metal, 
tied together by a brace that forms a part 
of the main casting. A rim around the 
base forms an oil pan for protecting the 
floor and adding to the stiffness of the 


floor bearing 
The vise is low. It is clamped by one 


bolt. It 


enabling 


swivels and is graduated, thus 
the vise to be readily set at any 
angle to the table ways. The jaws are of 
tool steel, hardened 

The shaft 3 friction pul- 
leys 14 inches diameter for 4-inch belts 


counter has 
The direct speeds are 120 and 308 revolu- 
tions per minute, the reverse speed is 214 


revolutions per minute 
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Che approximate net weight of the ma 
chine is 3600 pounds 

2 is of the 
that 
for 


The machine shown at Fig 
same general construction as 


at Fig. 1, but it is intended lighter 


shown 














FIG. 1. AS A SURFACE GRINDER 

plain milling in the tool room and _ for 
general jobbing purposes 

The table has a working surface 
35x10'% inches and 3. I-siots ‘ ich 
wide Che longitudinal feed is 24 inches 
transverse feed 7 inches, vertical feed 19 
inches. Sixteen changes of dire pindle 


speed are provided trom 10 to 


tions per minute, and & revers peeds 
from 17 to 290 revolutions per minu te 
Distance from center of spindle to unde 
side of overhanging arm 5!'2 inches; end 
of spindl to the center 1 the arbor sup 
port 16™% imeches The feeds e€ 20 l 
number, varying practically geometric 
progression, from 0.003 to 0.150 inch per 
revolution of the spindl Phe machine 
requires a floo1 space Sox360 inches nd 
weighs about 2600 pound 

These millers are made by the Brow 
& Sharpe Manufacturing Company, Pr 
idence, R ] 

{ UNIVERSAIT GRIN DEE 

The illustrations show variou ews 
an improved universal grinder, the orig 
inal of which we described and illustrated 
at page 566, Vol. 27, Part 1 All of these 
views were take wit t moving the 
camera 
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in this machine the grinding wheels are 
mounted upon a column solid with the 
ase, and they remain in a fixed position 


\ sleeve 
it the 


surrounds the column and upon 


Che 


table are 


knee and table are secured 


sleeve, knee and superimposed 
col 


than 


capable of being swung around the 


umn through an are slightly more 














RRANGED FOR LARGI INTERNAT 


GRINDING 


So degree This construction permits 


the work t 


the wheel and 


not the wheel to the 
the full 


Surtace 


erinding can be done 


table js 


Knife 


} 


length of the nches 


grinding, tor which the machine 1 ul 


ranged im Fig. 1, can be done up to 7x36 
nches. Cylindrical grinding, 10x36 inches, 
s possible with the heads shown in Fig. 2 
laper grinding cat 0 be done with 
thes: d 

Internal grinding, from the smallest up 
t he swing of the machine, may be 

by the use of the high-speed spindle 

t pindie we trated at page 5066, 
\ 27, Part I 

Large internal grinding, up to 30 inche 
chameter by 3 inche deep, may be done bs 

wing the work to overhang the edge 
tT the table i sh wi n big 3 

Ch grinder is manufactured by the 
Phomp Grinder Company, Springfield, 
{) 

rEEL SPLIT PULLEY 

he istration shows a split pulley 
having a steel rin and arms of bar 
steel secured to the rim and hub without 
the se of rivets Che rim of each half 
section made ot one piece ol steel and 

















FIG 2 GRINDING WORK ON CENTERS 


4 STEEL SPLIT PULLEY 
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has steel lugs riveted on at the joints to 
accommodate the bolts which hold the 
halves together. 

The pulley is held to the shaft by com- 
pression. Bolts for this purpose 
through both sides of the hub close to the 
shaft. Loose bushings, also in halves, per- 
mit the pulley to be bushed to suit the 
shaft 

These pulleys are made in all standard 
to 50 inches diameter and 
from 3 to 24 inches either crown or 
straight face. Six arms are used on all 
pulleys from 12 to 28 inches diameter, in- 
3 to 12 inches face, also in- 


pass 


sizes from I2 


clusive, by 


clusive. Double sets of 6 arms are used 
on pulleys from 12 to 28 inches diameter 
by 14 to 24 inches face 


Eight arms are used on pulleys from 
30 to 50 inches diameter by 4 to 12 inches 
face and double sets of 8 arms are used 
on pulleys from 30 to 50 inches diameter 
by 14 to 24 inches face 

They are manufactured by the Latshaw 
Pressed Steel and Pulley Company, 
Pittsburg, Penn., U. S. A. 





Personal. 


Mr. and Mrs. Amos Whitney will cele- 
brate the fiftieth their 
wedding at Hartford, Conn., September 8. 


anniversary of 


Arthur Appleton, formerly with William 
Sellers & Co., the New 
York manager for the well-known builders 


has been made 


of traveling cranes. Pawling & Harnisch 


feger, of Milwaukee, Wis. Mr. Apple 
ton’s office will be at 45 Broadway. 

H. A. Sedgewick, for, several years 
superintendent of Gay & Ward, Inc., 
Athol, Mass., and later connected with 


The Union Twist Drill Company, has re- 
become superin- 
tendent of Kipp 
Company, of Madison, Wis 


signed his position to 


Madison Lubricator 





Obituary. 


Dexter Reynolds, a prominent inventor 
and lawyer of Albany, N. Y., died at that 
20, aged 78. Mr. Reynolds 


including a 


place Aug 


patented twenty inventions, 


typewriting machine He was connected 
for many years with the law firm of Mar 
cus T. & Leonard G. Hun 

Cyrenius N. Squires, a pioneer in the 
rubber industry and an inventor of much 
of the apparatus 
rubber goods, died at his home in Nauga 
Mr. 


Charles 


used in manufacturing 


Aug. 20, 74 years old 
with 


tuck, Conn., 


Squires was associated 
Goodyear in experimenting with rubber to 
make it practicable for gloves, footwear 
and clothing 

EK. Thomas Hannam, general sales man 


ager of the Atlas Engine Works, Indiana 


polis, died suddenly on Aug. 18, in Chi- 
cago, of heart failure. Mr. Hannam, whose 
home was in Philadelphia, was in the 


West on a business trip, and was stricken 
while about to board a train. Mr. Han- 


AMERICAN MACHINIST 

nam was an inventor of some prominence 
among other 
He began life as an ap- 


He devised inventions a 
water-tube boiler. 
prentice in the machine shops of the Bal- 
timore and Ohio Railroad, in Baltimore. 
He was a member of the American Society 
of Mechanical Engineers, of New York, 
and of the Manufacturers’ and Engineers’ 
clubs, of Philadelphia. 





Business Items. 


The R. D. Nuttall Company, Pittsburg, Pa., 
has ordered equipment for its small-gear de- 
particularly for the manufacture 
which will practically 
bevels and worm 


partment, 
of automobile 
double the output of 
ing 


gears, 


gear- 





Manufactures. 


John J. will start a foundry in 


Lewiston, 


William 


Kennedy 
Maine. 
Buchheim, Albany, N. Y., will 
build a large dye factory. 

The Murphy Varnish Works, Newark, N. J., 
will build a $100,000 factory. 

The Malleable Iron Works, of Troy, N. Y., 
will greatly enlarge its plant. 

The Sanitary Can Company, Fairport, 
N. Y., will enlarge its plant. 

The La (Wis. ) 
having plans drawn for a new plant. 

The 
Ill., will build a wire factory in Hawthorne. 

The Russell & Erwin Company will build 
an addition to its plant in New Britain, Conn. 

The Potomac 
Washington, D. C., 


house 


Boiler Company, is 


Crosse 


Western Electric Company, Chicago, 


Electric Power Company, 
will erect a $15,000 power 


A new company, known as the Perry Iron 
erect a iron furnace in 


Company, will large 


The Union Typewriter Company, Bridgeport, 


Conn., is to build a large addition to its 
present factory. 
The Grand Rapids (Mich.) Refrigerator 


Company will put up a larger and better 
equipped factory. 

The Ransome Concrete Machinery Company, 
11 Broadway, New York, is plant 
in Plainfield, N. J 

The 
Company 


erecting a 


(Penn.) Steel Construction 


double the 


Pittsburg 
will capacity of its 
works at Economy 

The Coe Brass Manufacturing Company, of 


Torrington, Conn., is having plans drawn for 


a new machine shop. 
A one-story boiler-house addition will be 
erected at the Women's Homeopathic Hospi 


tal, Philadelphia, Pa 

The Freight 
Grand Rapids, Mich., will build a new factory 
S 100,000 


Couple Gear Company, of 


to cost nearly 
The Savage Arms Company will enlarge its 
Utica, N. Y.. and much new ma- 
installed 


plant in 
chinery 

The Kart-Parr Engine 
of Charles City, lowa, is considering plans for 
the erection of a new plant 


will be 


Gasoline Company, 


The South Bend (Ind.) Paper Company 
will erect a plant in Fulton, N. Y., for the 
manufacture of paper bags. 

The Skinner Chuck Manufacturing Com- 
pany will add a new power house to its 
plant in New Britain, Conn. 

The Lane & Podley Company, Cincinnati, 


engines, etc., will put up a 


$12,000. 


Ohio, machinery 
new building to cost 


The American Can Company, New York, 


August 30, 1906. 


will erect a plant in New Castle, Penn., 
which will employ 1800 men. 

The Malsby Machinery Company, Atlanta, 
Ga., has purchased some land on which it 
probably will erect a new plant. 

The American Car and Foundry Company 
will erect a large steel-car manufacturing 


plant on South First street, St. Louis, Mo 

The Ansonia (Conn.) 
pany, of Ansonia, makers of 
building an extensive addition to its plant. 


Manufacturing Com 
brass goods, is 

S. W. Raudenbush & Company wi!l erect a 
piano factory in St. Paul, Minn., with an 
output of over a thousand instruments yearly. 

It is said that the Page Woven Wire Fence 
Afirian, Mich., is going into the 
business will erect a plant in 


Company, 
automobile 
Detroit. 

The Ackroyd Radiator Company will erect 
a plant in Plainfield, N. J., to manufacture a 
‘adiator invented by John H. Ackroyd, of 
that place. 

The 
is building a 
Detroit, Michigan. 
$96,000. 


Brass Company 
tiver street, 


building is to 


Michigan Copper and 
large factory on 
The main 
cost 

The L. S. Starrett Company is making 
a large addition to its plant in Athol, Mass 
The new building will be of brick, 288 by 35 
feet, and four stories high. 

The General 
Mass., has secured a factory 
soston, which will be used for the 
ture of incandescent lamps. 

The Atlanta 
concern capitalized at 
site for a plant. J. W. 
Brown, and others, incorporators. 


Company, Lynn, 
building in East 
manufac 


Electric 


Plow Company, a new 
$50,000, has 


Hightower, G. B 


(Ga.) 
secured 


The Dupont Powder Company will erect a 


million-dollar plant in Colorado, near Denver 


The Western general offices of the compans 
are in the Opera House block, Denver, Colo 
The Steele & Johnson Company, of Water- 


bury, Conn., manufacturers of stamped brass 


goods, has awarded the contract to erect a 
four-story brick factory building, 40 by 100 
feet 

The Watervliet Foundry and Machine 


Company has recently been incorporated, and 


will erect a plant in Warervliet, N. Y. Harry 
B. and George B. Kelley, of Troy, N. Y., are 
directors. 

Work has begun on the five-story brick ad- 
dition of the plant of the Hartford (Conn.) 


makers of Govern- 


The new factory is 


Manufacturing Company, 


ment stamped envelopes. 


to be ready for occupancy by Nov. 1 The 
addition will contain 15,000 feet of floor 
space 
Miscellaneous Wants. 

Advertisements will be inserted under this 
head at 25 cents a line each insertion Copy 
should be sent to reach us not later than 
Friday for the ensuing week’s issue, Answers 


addressed to our care will be forwarded 

Smith, Columbia, Pa 

New York 
Nickel, 27 


Caliper cat. free. E.G. 
Cox Computers, 75 Broad St., 
Runnerless slide rules r. F 
Winans street, East Orange, N. J 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST 

Light and fine machinery to order; models 
and elec. work specialty. E. O. Chase, New 
ark, N. J. 

Wanted-—One No Sha 
feed screw machine with automatic feed. 
961, AMERICAN MACHINIST 

Gas engines designed to order. 
automobile work a_ specialty 
150 Nassau street, New York. 

Special machinery accurately built 
machine and turret-lathe work solicited. Robt 
J. Emory & Co., Newark, N. J 

Wanted—26”x48"x14’ McCabe D 
lathe: must be in good condition 
Woods Engineering Co., Alliance, O 

Work wanted for a Cleveland 





2 Brown & Sharpe wire 
Box 


Marine and 
H. L. Towle, 


Screw 


spindle 
Address 


automatl 























August 30, 1900. 


Earle 
street, 


under. The 
141 Oxford 


and 
c-.. 


lathe; handles 2 in. 
Gear and Machine 
Philadelphia, Pa. 

Specialties made on contract for marine, au 
tomobile and general use and general machine 
shop work on brass goods. Lovell McConnell 
Mfg. Co., Newark, N. J. 

Estimate wanted on furnishing 16 cast-iron 


Steam boxes, 38x48x6; planed flat one side, 
weighing 1500 Ibs. each. Write for speci 
fications and blue print Box 983, AM. M. 


Wanted—Worms, spirals and screws to cut. 
We are equipped with special machines for 
milling these parts. Get our prices on doing 
some of your difficult jobs, Parsons & Lane, 
Sodus, N. Y. 

Wanted—One Cleveland automatic screw 
machine with spindle capacity of from one to 
two inches, 1-inch size preferred; must be 
present style construction and in good order. 
Give serial number, price and full particulars. 
L. C. Smith & Bros. Typewriter Co., Syracuse, 
». 3 

The University of Cincinnati has a few po 
sitions to offer energetic young men who de- 
sire to take an engineering course while sup 
porting themselves in large measure by work 
ing as apprentices in the machine plants of 
Cincinnati. For information apply to Secre 


tary, University of Cincinnati, Cincinnati, O. 

Tool catalog No. 22, 950 pages bound in 
cloth Greatest small-tool catalog ever pub 
lished. Will be sent post-paid on receipt ot 
$1. Money paid for catalog refunded with 
tirst purchase amounting to $10 or over 
Book costs you nothing if you become a cus 
tomer. Montgomery & Co., 109 Fulton street, 
New .York City. 


For Sale. 


Foundry, wood and iron machine 
shop. Box 74, Albion, N 

For Sale—Going machine shop, situated in 
northern Ohio; natural gas; will bear strict 
investigation; good reason for selling. Ad 
dress Box 525, Tiffin, Ohio, 

$50,000 buys plant, manufacturing own pat 
ented machines, in operation throughout the 
country, including patents, machinery, fac 
tory, tools, jigs, good will: 15 miles from New 
Yerk City doing good business Sox O58, 
AMERICAN MACHINIST. 


lor Sale 


Business Opportunities. 


Wanted—Capital to start manufacturing pat 


ented cutter and reamer. This is a money 
and labor-saving tool, something which will 


sell on sight 
fiim desiring to 
turing 


Would consider proposition of a 
add new line of manufac 
Address Box 926, AMER. MACHINIST 


Wants. 


Situations and help advertisements only in 
serted under this head. Rate 25 cents a line 
for each insertion, tbout sir words make a 
line Vo advertisements under two lines ac 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Friday for the ensuing 
week's issue inswers addressed to our care 
will be forwarded. Applicants may specify 
ndmes to which their replies are not to be 
forwarded, but replies will not be returned 
If not forwarded, they will be destroyed with 
out notice Original letters of recommenda 
tion or other papers of value should not be 
enclosed to unknown correspondents Only 
fide situation want or help want adver 
tisements inserted under this heading. Agency 
advertisements must be placed under Miscel 
laneous Wants 


hona 


Situations Wanted. 


Classification indicates address of 


advertiser, nothing else 


present 


CANADA 
Position by an 
familiar with the best 
premium system for 
the handling of men 
CONNECTICUT 

Superintendent, with extensive and varied 
practical mechanical experience; designs 


Wanted 
man, 
the 
and 


experienced cost 
factory methods 
remunerating labor 
Box 968, Am. M 


spe 


cial tools, dies and machinery; up-to-date in 
organization, stock, tool and cost systems; 
American; age 45; minimum salary $3000; 
locate anywhere; open Sept 1 Address Box 
65, AMERICAN MACHINIST 


Superintendent of an extensive manufac 


turing plant desires to make a change: ac 
customed to the latest and best machine-shop 
methods and practice; capable of organizing 


snd bandling a machinery plant in all its 
branches; a designer of special and automati« 
machinery, tools, jigs and fixtures for the rapid 
and economical production of fine and medium 
heavy interchangeable work sox O50, 
AMERICAN MACHINIST 


AMERICAN MACHINIST 


MASSACHUSETTS. 
Wanted—Position where inventive mechani 
cal ability is required. I am 34, single, tech 
nical graduate, with 14 years’ shop and draft 
ing experience. Box 927, AMER. MACHINIST 
NEW JERSEY 


Mechanical draftsman desires 
Box 985, AMERICAN MACHINIST. 
Superintendent or general foreman ; 
16 years’ experience on light and heavy ma 
chinery, jig and duplicate work; good exe 
utive ; best references. Box 069, AMER. MACH. 
Young man, M. E., desires position as su- 
perintendent, assistant, or position of respon 
sibility; good shop, drawing room and busi 
ness experience on engines, pumps, condensers, 
ete.; good executive ability: best of refer 
ences. Box 981, AMERICAN MACHINIST. 
Position wanted as superintendent of small 
shop or assistant superintendent of 
shop by experienced foreman instrument mak 
ev and practical mechanic; possess good ex 
ecutive ability; system and piece-work meth 
ods well understood ; any location; American ; 
age 30. Address Box 964, AMER. MACHINIST 
Accountant, auditor, office manager, of ex 
ecutive ability, desires permanent engagement ; 
15 years with large manufacturing corpora 


position 


age 32; 


tion, several years public-accounting; experi 
enced in centralizing, organizing, installing la 


bor-saving and result-producing methods; full 
comprehension cost accounts, capable to direct 
large force and handle details Accountant, 
Box 941, AMERICAN MACHINIST 


NEW YORK. 


Wanted— Master machinist desires to make 
a change; 20 years’ experience on kerosene 
gas and gasoline engines Box 984, AM. M 
Up-to-date machine-shop foreman of 
inventive ability is open for engagement ; 
perienced on special machinery, dies, 
Box 979, AMERICAN MACHINIST 
Wanted—Position as general 
sistant superintendent; first-class machinist 
and draftsman: technical and practical ex 
perience. Box 972, AMERICAN MACHINIST 
Draftsman, with 10 years’ shop and 2', 
years’ drawing experience on shop tools, auto 
matic machinery, etc., desires position; some 
outside experience. Box 986, AMER. MAcH 
Machine-shop foreman desires change; ex 
perienced on electrical machinery and auto 
matie electrical apparatus; also understands 
erection of power plants Box 935, AM. M 
Draftsman, mechanical, young man, 22 
technical graduate, designing ability, shop ex 
perience, good detailer, neat tracer, 
permanent and advancing position 
AMERICAN MACHINIS1 
General foreman—-successful in producing 
first-class work at satisfactory cost, varied ex 
perience in building high-grade machinery 
practical mechanic—desires change; $36 a 
week to start sox 954, AMER. MACHINIST 
Wanted—-Position as assistant superintend 


good 
ex 
ete 





foreman or as 


desires 
fox OSO 


ent or general foreman; can furnish best of 
references ; know how to get out of high-speed 
steel all there is in it: can handle men to the 
best advantage: will guarantee results Box 
955, AMERICAN MACHINIS1 
OHIO 
Chief draftsman, machine tools wants 
change; technical graduate, $1 years of age 
and married: best of references Box 970, 
AMERICAN MACHINIS1 
American, with wide experience as design 


ing draftsman, engineer and machinist, wishes 


position where not confined to office all the 
time; references include present employers 
Box 973, AMERICAN MACHINIS1 


Young man wishes to connect with manufac 


turing concern: technical education, 27 years 


old, experienced traveling salesman; speaks 
Spanish and German; entire experience has 
been along mechanical lines. Box 972, Am. M 
First-class designer, with six years’ experi 
ence on air compressors and steam engines 
Corliss and piston-valve types—-desires to 
change: have had two years general machine 
shop practice and am thoroughly familiar with 
up-to-date constructions Address Box 956 


AMERICAN MACHINIST 


Manager of manufacturing or engineering 


plant by a thoroughly practical and technical 
man, with exceptional ability and broad ex 
perience; knows his business from the bottom 
up; only positions requiring high-grade men 
considered: American: 38; locate anywhere 
tox 976, AMERICAN MACHINIS1 
PENNSYLVANIA 

Patternmaker foreman would like to make 
a change; young man, 14 years’ experience 
six years foreman with present firm: best of 


references tox 932, AMERICAN MACHINIST 





Pattern-shop foreman wishes position ; prac 
tical and experienced ; thoroughly familiar with 
intricate core work and modern foundry pra 
tices: 7 years in eharge at last place; best of 
references. G. A jox 042, AMER. Macu 


large 





»> 
Help Wanted. 
Classification indicates present address of 
advertiser, nothing else 
CANADA 


We are increasing our tool department and 





invite applications from toolmakers experi 

enced on tixtures, dies and gages Address 

with full particulars as to experience and 

wages required, Ross Rifle Company, Quebe« 
CONNECTICUT 


Tool and gauge 
first-class men on 


makers wanted—Several 
jig fixtures and gauge work 


steady employment Apply to Box 59 
AMERICAN MACHINIST 
Wanted —A first-class blacksmith on heavy 


Address, 
required, Farrel 
Ansonia, Conn 


machine forging 
and salary 
chine Co., 


stating experience 
Foundry and Ma 


Diemakers wanted—Several first-class die 


makers for punching, bending and blanking 
dies ; steady employment and good wages. Ad 
dress Box 960, AMERICAN MACHINIS1 


Wanted 
an office of 


Man who is capable of managing 
a manufacturing plant and attend 





ing to correspondence ; must understand book 
keeping, cost system and have economical 
ideas. Address I’. 0 116, Bridgeport 
ILLINOIS 
Wanted rhree or four machinists, one 
with outside experience ; chance for good men 











to advance tox 55, AMERICAN MACHINIS1 

Wanted—Young mechanical draftsmen, two 
to four years out of college and experienced 
in complicated mechanism Box 949, Am. M 

Wanted——A man to take charge of tool 
room We desire an energetic, wide-awake 
man who understands good tool practice, with 
ambition enough to keep him on the alert for 
better methods; factory in Chicago tox OTT, 
AMERICAN MACHINIST 

Wanted—An experienced factory superin 
tendent for the manufacture of a variety of 
metal specialties; man must be of good chat 
acter, reliable, painstaking, mentally alert, 
and a thorough master of detail. The factory 
is new and well equipped Salary $2000 per 
year, but superintendent must make cash in 
vestment of S5000 and contract for three 
years tox ST1, AMERICAN MACHINIS1 

MAIN} 

Wanted A working foreman for a brass 
foundry ; one who is well acquainted with the 
mixing, molding and finishing of brass ist 
ings Reply, stating experience, with refet 
ences, to Box 939, AMERICAN MACHINIS1 

MARYLAND 

Wanted foolmakers on automobile work 
Address “I,” Box 937, AMERICAN MACHINIS 

Wanted—A man to act as master mechani 
and to superintend the designing of all tools 
and fixtures for the interchangeable and eco 
nomical manufacture of large quantities of 
automobiles steady position to right man 
with one of the largest automobile manufac 
turers Box 09, AMERICAN MACHINIS' 

MASSACHUSETTS 

Iwo or three first-class toolmakers; steady 
work; good pay Address Lock Drawer 26 
Boston, Mass 

rhree or four first-class all-around machin 
ists; steady work; good pay Address Lock 
Drawer 26, Boston, Mass 

Wanted Iwo or three first-class metal 
patternmakers; steady work; good pay Ad 
dress Lock Drawer 26 toston, Mass 

Wanted——-Young man familiar with machine 
tools, graduate ot ome technical school to 
take charge of our atalog and circula de 
partment Hill, Clarke & Co., 156 Oliver St 
Boston, Mass 

MICIIIGAN 

Genera oreman for machine shop manu 
facturing stapling and special machinery 
must have first-class mechanical and executive 
ability must be posted in modern methods 
na te rtole 1 reduce shop costs; state ex 
perience wilt ind eference Box OSS 
AMERICAN MACHINIS' 

Wanted Experienced mechanical drafts 
man by a large concern building railway sup 
plies: must be able to do detail designing In a 
practical manner man familiar with both 

ral steel and lig! ‘ work preferred ; 
permanent employment to right party refer 
ences required. Address Car Builder, Box 912 
AMERICAN MACHINI 

Wanted—Our annua vacation comes be 
tween the dates of Aug. 11 and 27 imme 
diately after this time we will need a number 
of first-class toolmakers We want only men 
who have had experience on accurate tools 
jigs and fixtures for interchangeable machin 
ery, and to such we can offer steady work aft 
good wages Box 911, AMERICAN MACHINIS1 

MINNESOTA 

Wanted First-class machWists. moulders 
ind patternmakers, also structural templat 
nakers and str tura ron workers We at 








will 


daily increasing our business and con- 
sider applications from competent mechanics 
in the above branches of our business. Ad 


dress, with references, Minneapolis Steel and 
Machinery Co., Minneapolis, Minn. 
NEW HAMPSHIRE. 


Wanted A thoroughly reliable and hust- 


ling master mechanic or shop foreman who 
can handle 100 or more good American work- 
men to best advantage and get out a good 


pioduction; must be competent designer of 
tools and jigs for making in duplicate medium 
automatic machinery accurately and cheaply ; 
conversant with up-to-date machine-shop 
methods and organization. Address, giving 
experience, references and salary expected, 
Box S78, AMERICAN MACHINIST. 


NEW JERSEY 
Wanted— Machinists to build brass instru- 
ments; good wages to right men. Address 


“78 Ridgewood avenue, Ridgewood, N. J. 
Draftsmen— Practical men on general en 


gineering work for plant 25 miles from New 
York; state age, experience and salary. Box 
940, AMERICAN MACHINIST. 

Wanted —Lathe, planer, drill, boring mill 


and floor hands, also apprentice hands of two 
or three years’ experience: good wages; open 
shop. Krom Machine Works, Plainfield, N. J. 

Several first-class tool and diemakers accus 
tomed to high-grade work; steady employment 
and good wages to competent men. Sloan & 
Chase Mfg. Co., Sixth avenue and Thirteenth 
street, Newark, N. J. 

We are increasing our tool-making depart 
ment and solicit applications from toolmakers 
and machinists who are experienced on fine 
and complicated work. Apply to Victor Talk- 
ing Machine Co., Camden, N. J. 

We have increased our plant and desire 
floor and vise hands for day work and lathe 
hands for night work. Good pay and steady 


work to good men. Address or apply at Pond 
Machine Tool Co., Plainfield, N. J. 
NEW YORK 
Wanted—Experienced men on general tool 
work; steady positions for the right men. 
Remington Typewriter Factory, Ilion, N. Y 
Foreman for machine shop in New York 


state experience and references. Ad 
982, AMERICAN MACHINIST. 
Experienced draftsmen, toolma 
Give age, references and 
Arms Co., Ilion, 


“cate t 
dress Box 

Wanted 
kers and machinists 
wages expected Remington 
x. 3 

Draftsmen on jigs. fixtures and tools want 
ed; experienced men only. Mergenthaler 
Linotype Co., 20-42 Ryerson street, Brooklyn, 
N. ¥ 





MACHINIST 





AMERICAN 


Superintendent—Manufacturing plant, 600 
hands, wants man of experience to take charge 
of manufacturing: first-class man, with A-1 
references required. Address “A-1,"" Box 963, 
AMERICAN MACHINIST. 

Draftsmen wanted on details of light wood 
and steel construction work: accuracy in di- 
mensions essential; good jobs for good men; 
state age, experience and salary expected. 
Address Box 899, AMERICAN MACHINIST. 

Machinery salesman wanted; must have a 
good knowledge of mechanics and be able to 
estimate; state age, salary and experience, 
otherwise application will not be considered. 
Address “M. S.,"" P. O. Box 1844, N. Y. City. 

Wanted—Experienced mechanic who under- 
stands thoroughly turrets, automatic ma- 
chines, and the like, to represent a well known 
ecneern, calling on the leading iron and steel 
industries in the State of Ohio; state age, ex 
perience, salary expected at the start 30x 
957, AMERICAN MACHINIST. 

Wanted A master mechanic by a large 
manufacturing concern: must thoroughly un 
derstand engines, boilers, dyrfamos, motors 
piping, millwright and carpenter work; must 
have good executive ability and be able to 
take charge of entire up-keep of plant: give 
detailed experience, age, salary expected and 


references, tox 943, AMERICAN MACHINIST. 
OHTO. 

Wanted—By the Bickford Drill and Tool 
Company, Cincinnati, O., experienced tool- 
makers, vise and scraper hands. 

Machine-shop foreman wanted to. take 


charge of 60 to 100 men on medium size tools; 


state age, experience and salary. Address 
Box 975, AMERICAN MACHINIST. 

Our growing business constantly requires 
additional machinists. We build lathes, plan 
ers, shapers, drilling machines; good oppor- 


tunity for machinists The American Tool 


Works Co., Cincinnati. 


Wanted Competent toolmakers familiar 
with fine work on small punches, dies and 
small jig work: permanent position witl 


good pay under best of conditions. Box 925, 
AMERICAN MACHINIST. 
Wanted—-Young man familiar with details 


of heavy engine construction and manufactur- 


ing costs as assistant in sales department; 
technical graduate with business experience 
preferred. Address Box 946, AMER. MACH. 
Wanted—Three first-class draftsmen famil 
iar with the design and construction of elec- 


tric traveling cranes: also one structural 
draftsman: permanent position and good 
wages guaranteed: only experienced men need 
apply. Address Case Mfg. Co., Columbus, O. 


PENNSYLVANIA 
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Die sinker thoroughly experienced on drop- 
forge dies: permanent position at good wages 
guaranteed capable man, competent to lay 
out, design and estimate upon all classes of 
drop-forge work Box 966, AMER. MACHINIST. 

General foreman—Must have technical edu- 
eation, be a first-class machinist and thor- 
oughly familiar with the fabrication of struc- 
tural steel, blacksmithing, etc.; must have 
executive ability and be familiar with rapid 
and economical production; an opportunity 
for a high-grade man to connect himself with 
a growing concern. Box 978, AMER. MACH. 

The Monotype Company maintains a free 
school for training young machinists to oper- 


ate its type casting and composing ma- 
chines. The demand for monotype operators 


is so great that it receives more applications 
for places in its school than can be filled. In 


making selections these qualifications carry 
most weight: Character, common sense, ex- 
perience with automatic machinery (or) 


printing-office experience, or type-foundry ex- 
perience. Full particulars will be furnished 
to inguirers who furnish full particulars 
about themselves. Lanston Monotype Machine 
Co., 1231 Callowhill St., Philadelphia, Pa. 


RHODE ISLAND. 


wanted First-class workmen 
work for light high-grade 
employment to com 
the Taft-Peirce 


Toolmakers 
on jig and fixture 
machinery Permanent 
petent workmen. Apply to 
Mfg. Co., Woonsocket, R. I. 


VERMONT. 


Wanted—A voung draftsman with some ex- 


perience on textile machinery; one who has 

also worked in machine shop preferred. Box 
938, AMERICAN MACHINIST 
WISCONSIN, 

As the result of doubling its new West 

Allis plant, Allis-Chalmers Co., Milwaukee, 

needs more pxatternmakers, machinists and 


moulders, 

To cope with the continuous enlargement of 
our business. first-class machinists, pattern- 
makers, moulders and boilermakers can find 
steady employment. Box 899, Milwaukee, Wis. 

Wanted—<A few first-class machinists, tool- 
makers and patternmakers; shop one of the 
best in the country and equipped throughout 
with the highest grade of tools; city one of 
the best in the country: educational facilities 


of the best: pure water, etc.; only steady, re 
liable men looking for permanent positions 
need apply Address Box 848, AMER. MACH. 

Large concern building excavating and rail 
way machinery wants to correspond with 
first-class mechanical draftsmen with view to 
filling future vacancies as they occur; wants 


men now employed: give full experience and 

















First-class diemakers who can file dies for Wanted First-class machinists and tool reason for changing: shop experience great 
cutting thin sheet metal; state age and ex makers ; good wages to right parties; no labor advantage: all letters acknowledged and held 
perience. Oneida Community, Ltd., Sherrill, troubles. Box S57, AMERICAN MACHINIST. confidential. Pox 919, AMERICAN MACHINIST 

’ ‘ , Wanted Thoroughly experienced erecting The Fairbanks-Morse Manufacturing Com 

Wanted By a large manufacturing concern, machinists, accustomed to steam engine or pany, at Beloit. Wis., is constantly increasing 
several detail draftsmen and tracers on ma compressor work The Blaisdell Machinery jts ‘works and can use a large number of 
chine and tool work. | Write. giving age and Co., Bradford, Ta. first-class mechanics. such as _ machinists, 
experience, F. G. H., Box 916, AMER. MACH. Competent man for layer-out in boiler shop; molders, patternmakers and erecting engin 

Wanted—Draftsmen, first-class, thoroughly must be up-to-date in all branches of boiler, eers, to work on gas and gasolene engines. 
up-to-date on modern cement machinery and tank and sheet-iron work: give age, where steam pumps and hydraulic machinery. Ad 
mill installation: location near New York last employed and wages expected. Address dress Fairbanks-Morse Mfg. Company, Beloit, 
City. Address “X. Y. Z..” Boz 062, Am. M. “Layer-out.”’ Box 974, AMER. MACHINIST. Wisconsin 
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